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LETTEKS  OF  TRANSMITTAL. 


Department  of  the  Interior, 
Washmgton^  December  4, 1916. 
Sir:  In  compliance  with  the  provisions  of  section  2  of  the  act 
approved  June  17, 1902,  entitled  ^^An  act  appiropriating  the  recdipts 
from  the  sale  and  disposal  of  public  lands  in  certain  States  and  Ter- 
ritories to  the  construction  of  irrigation  works  for  tiie  reclamation 
of  arid  lands,''  I  have  the  honor  to  transmit  the  Fifteenth  Annual 
Report  of  the  Reclamation  Service. 
Respectively, 

Franklin  K.  Lane,  Secretary. 

The  Speaker  of  the  House  of  Representatives. 


Department  of  the  Interior, 
United  States  Reclamation  Service, 
Washington^  D.  (7.,  September  11^  1916. 
Sir:  Transmitted  herewith  is  the  Fifteenth  Annual  Report  of  the 
Reclamation  Service.    This  report  relates  in  particular  to  the  work 
completed  and  in  progress  during  the  fiscal  year  ended  June  30, 
1916,  but  in  addition  contains  a  brief  history  of  construction  and 
engineering  features  from  the  beginning  of  the  work,  in  order  that 
the  methods,  progress,  and  results  of  reclamation  work  may  be  more 
readily  understood. 

Very  respectfully, 

A.  P.  Davis^ 
Director  and  Chief  Engineer. 
The  Secretary  of  the  Interior* 

ei309*^— 16 ^1  1 
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nPTEENTH  ANNUAL  REPORT 

OF  THE 

RECLAMATION  SERVICE. 


GENERAL  DISCUSSION- 
DEVELOPMENT  OF  BECLAMATION  PBOJECTS. 


During  the  past  year  the  operation  of  the  reclamation  laws  has 
continued  to  advance  their  objects  as  shown  by  the  increase  in  the 
area  for  which  the  service  could  supply  water,  the  increase  in  the 
areas  actually  irrigated  and  cropped,  the  increase  in  the  value  of 
crops  produced,  and  the  increase  in  the  actual  number  of  settlers 
and  of  homes.  The  progressive  increase  in  these  elements  is  shown 
in  the  following  table : 

Results  of  reclamation^ 


Year. 


Irrigable 
aereageJ 


Irrigated 
acreage. 


Irrigated 
forms. 


Cropped 
acreage. 


Crop 
value. 


mo 
ini 

1913 
1913 
1914 
1915 


730,000 
880,000 
1,015,000 
1,160,000 
1,900,000 
1,350,000 
1,500,000 


383,000 
475,000 
560,000 
645,000 
700,000 
770,000 
857,000 


9,000 
13,000 
14,000 
15,000 
16,000 
18,000 
30,000 


415,000 
470,000 
500,000 
6fi0,000 
700,000 
800,000 


112,500,000 
13,000.000 
14,500,000 
16,000,000 
16,500,000 
19,000,000 


1  Exclusive  of  Indian  projects  built  for  Indian  Service. 
*  Area  Reclamation  Service  was  prepared  to  supply  water. 

PBINCrPAL  CONSTBUCTION  RESULTS  DUBING  YEAB. 

No  new  projects  have  actually  been  taken  up  within  the  fiscal  year 
and  none  will  be  without  express  authority  from  Congress. 

The  Salt  River  project  has  been  completed  and  is  ready  for  issue 
of  public  notice.  Some  damage  was  caused  by  floods  in  January, 
1916,  which  has  mostly  been  repaired.  The*^  power  development 
incident  to  this  project  has  resulted  in  the  delivery  of  large  quanti- 
ties of  power  for  mining  and  other  industrial  and  domestic  uses, 
yielding  large  monthly  revenues. 

On  the  Yuma  project,  the  distribution  system  of  the  Yuma  Valley 
has  been  extended  to  additional  lands  and  this  is  practically  com- 
pleted. Water  is  now  available  for  all  the  irrigable  lands  in  the 
valley  south  of  Yuma.  Progress  has  been  made  in  the  revetment  of 
levees  with  rock  to  protect  this  valley  from  the  incursions  of  the 
river.     Nearly  half  of  the  irrigable  land  on  the  California  side. 
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amounting  to  about  3,000  acres,  is  injured  by  seepage,  and  requires 
drainage,  which  has  not  been  authorized  by  the  entrymen. 

The  construction  of  the  Orland  project  has  been  practically  com- 
pleted with  the  exception  of  some  provision  for  the  care  of  storm 
water  and  waste  water.  The  project  has  been  opened  by  public  notice 
and  construction  payments  will  beffin  October  1,  1916. 

The  construction  of  the  Grand  Valley  project  is  under  way.  The 
completed  portion  of  the  main  canal  is  being  tested  and  primed  and 
some  water  can  be  delivered  during  1917  on  a  rental  basis.  The  main 
canal  in  places  passes  through  deep  cuts  in  shale  which  have  de- 
veloped crevices  allowing  seepage  from  the  canal  to  the  injury  of 
lands  below.  This  is  being  corrected  bv  puddling  such  places  with 
clay  and  other  suitable  material  obtainable  in  the  vicinity. 

The  Uncompahgre  Valley  project  is  approaching  completion,  the 
work  during  the  past  year  comprising  the  operation  of  completed 
works  under  the  laterals  constructed  and  the  enlargement  and  ex- 
tension of  the  Ironstone  Canal  and  construction  of  laterals  there- 
from to  cover  new  land.  '  ^ 

On  the  Boise  project,  the  Arrowrock  Dam  has  been  completed, 
furnishing  storage  on  the  Boise  River  to  the  amount  of  250,000  acre- 
feet  and  regulating  the  flow  at  all  times  for  diversion  by  the  main 
canal  below  either  for  irrigation  direct  or  for  storage^  in  the  Deer 
Flat  Reservoir.  The  water  supply  as  thus  regulated  is  capable  of 
supplying  from  20,000  to  30,000  acres  of  land  not  yet  reached  by 
canals.  Surveys  are  in  progress  to  determine  where  this  can  best 
be  used,  as  there  are  possibilities  on  both  the  north  side  and  the  south 
side  of  the  river.  The  land  under  canals,  amounting  to  230,000  acres, 
is  being  served  on  a  rental  basis  and  is  ready  for  opening  under  pub- 
lic notice  at  an  early  date. 

On  the  Minidoka  project,  the  gravity  portion  has  been  under  public 
notice  for  some  years  and  public  notice  has  been  issued  recently  for 
the  pumping  portion.  The  gravity  portion  recently  voted  by  a  large 
majority  to  take  over  the  operation  and  maintenance  of  the  system, 
and  contract  to  this  effect  has  been  entered  into  under  the  provisions 
of  the  reclamation  extension  act. 

The  enlargement  of  Jackson  Lake  Reservoir  under  contract  with 
the  Kuhn  Irrigation  &  Canal  Co.  and  the  Twin  Falls  Canal  Co.,  by 
which  these  companies  will  be  provided  with  about  400,000  acre-feet 
of  storage  capacity,  is  nearly  completed.  The  funds  for  this  work 
were  advanced  by  the  above-named  companies. 

On  the  Huntley  project  drainage  work  is  under  way  and  has  been 
successful  in  relievmg  the  waterlogged  lands  in  the  vicinity  of  tlie 
drains. 

Construction  on  the  Milk  River  project  has  been  prosecuted 
activelv  durinff  the  year.  The  feed  canal  from  St.  Mary  River  to 
the  Milk  Riverlias  been  completed  and  is  being  seasoned  ready  for  use 
in  1917.  Work  is  under  way  on  the  Sherburne  Lakes  storage  dam, 
and  the  diversion  of  Swift  Current  Creek  into  St.  Mary  Lake  has 
been  accomplished.  The  Vandalia  Diversion  Dam  has  been  com- 
pleted with  the  exception  of  the  movable  crest,  and  water  is  being 
delivered  therefrom.  The  development  of  Nelson  Reservoir  has  been 
completed  and  water  is  being  carried  into  that  reservoir  by  the 
Dodson  South  Canal. 
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Construction  is  actively  in  progress  on  the  Sun  River  project,  the 
main  diversion  dam  has  been  completed,  and  the  main  canal  is  well 
advanced  toward  completion.  Work  is  now  in  progress  on  the  dis- 
tribution systems. 

Construction  work  is  being  pushed  actively  on  the  Fort  Laramie 
unit  of  the  North  Platte  project,  which  will  take  water  from  the 
south  end  of  the  Whalen  Diversion  Dam,  opposite  the  head  of  the 
Interstate  Canal. 

On  the  Truckee-Carson  project  the  possession  of  the  outlet  works 
at  Lake  Tahoe  has  been  secured  and  water  has  been  stored  to  the 
level  indicated  in  the  compromise  agreement  proposed  by  Messrs. 
O'Shaughnessy  and  Maltby. 

On  the  Carlsbad  project  the  floods  of  1915  did  considerable  damage 
to  the  spillways  of  the  McMillan  Reservoir  which  required  repairs. 
The  water  users  have  voted  by  a  large  majority  to  include  this  ex- 
pense as  a  charge  against  the  project  and  repairs  are  now  under  wav. 

On  the  Rio  Grande  project,  construction  is  being  pushed  actively 
on  the  canal  systems  west  of  the  river.  The  Mesilla  Diversion  Dam 
has  been  completed,  and  work  is  being  started  on  the  Percha  Diver- 
sion Dam  for  the  Rincon  Valley. 

On  the  North  Dakota  pumping  project  power  is  being  delivered 
under  contract  to  the  city  of  Williston,  but  the  landowners  were 
imable  to  meet  the  conditions  imposed  by  law  that  they  should  defray 
the  entire  cost  of  the  operation  of  the  pumping  system,  and  that 
sfystem  was  not  operated  during  1916. 

Negotiations  and  various  arrangements  for  beginning  work  on  the 
Lawton  project,  Oklahoma,  which  has  been  authorized  by  Congress, 
have  been  in  progress.  The  difficulty  has  been  to  secure  a  sufficiently 
compact  area  to  permit  economical  irrigation  owing  to  the  reluctance 
of  some  of  the  landowners  to  subdivide  and  sell  their  holdings  in  the 
manner  required  by  section  12  of  the  reclamation  extension  act. 

On  the  Umatilla  project  construction  has  been  pushed  actively  on 
the  west  extension  for  which  the  diversion  dam  and  main  canal  have 
been  completed.  The  entire  canal  system  will  be  lined  with  concrete, 
and  this  is  well  advanced.  Water  is  being  delivered  on  a  rental  basis 
to  a  small  area  of  land. 

On  the  Klamath  project  sublaterals  have  been  built  to  certain  areas 
in  the  uncovered  Tule  Lake  bed,  and  surveys  have  been  made  looking 
to  the  possible  development  of  the  Pine  Grove  and  Sand  Hollow 
units  in  cooperation  with  the  landowners  thereof. 

On  the  Yakima  project  construction  has  been  pushed  on  the 
Keechelus  Dam,  and  this  is  nearlv  completed.  Pumping  plants  have 
been  built  for  the  Outlook  and  Snipes  Mountain  irrigation  districts. 
Contracts  have  been  awarded  for  certain  portions  oiF  the  Grandview 
irrigation  unit. 

On  the  Shoshone  project  construction  has  been  pushed  on  the 
development  of  additional  lands  in  the  Frannie  unit.  Water  will  be 
delivered  to  a  considerable  area  therein  in  1917.  Settlement  on  this 
project  has  been  rapid  and  satisfactory  during  the  past  year. 
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BUMXABT  07  G0H8T&XTCTI0N  BBSULTS. 

The  following  table  ^ves  in  concise  form  many  of  the  items 
which  have  been  accomplished.  A  more  detailed  table,  by  projects, 
will  be  found  in  the  appendix: 

Summary  of  conBtructUm  results,  June  SO,  1916, 

LANDS. 


Items. 

To  June  30, 1916. 

To  June  30, 1916. 

Increase. 

Ertimsted  area  of  projecta  on  comple- 

Aern. 
3,117,862 

1,690,244 

642,960 
764,743 

Fofvut. 
60,367 

34,826 

11,536 
15,882 

Acre*. 
3,118,011 

1,460,407 

461,632 
626,371 

FWM. 

60,603 

29,017 

10,122 
18,006 

Acres. 
1-149 

239,837 

81,328 
138,372 

Fwrmt. 
t-236 

Estimsted  area  to  which  servioe  was 
Drenared  to  suddIt  water 

6,809 
1,414 

Under  contract: 

Water  rights 

iiental  contracts,  etc 

2,874 

Total 

1,807,703 

27,418 

1,068,003 

23,130 

219,700 

4,288 

Reservoir  capacity  available,  acre-feet. 

9,035,160 

6,500,360 

2,534,800 

1  Reduction  due  to  revision  of  estimates. 
CANALS,  nrrCHES,  AND  DRAINS. 


It«n. 


To  June  30, 
1916. 


To  June  30, 
1915. 


Ineraasa. 


Canals  over  800  seoond-feet  capacity . . . . 
Canals  301  to  800  saoond-feet  oapocity . . . 
Canals  60  to  300  second-feet  oaiMcity . . . . 
Canals  less  than  50  second-feet  capacity . 


Total  canals 

Ditches  and  open  dratns. , 


Orand  total  canals,  ditches,  and  open  drains. 


Milet. 

382 

664 

1,580 

6,891 


9,517 
914 


10,431 


359 

610 

1,420 

6,371 


8,760 


9.592 


JtfiXet. 


23 
54 

160 


757 
82 


TUNNELS. 


Number. 
Length.. 


.feet.. 


S89 

133,333 


89 
133,300 


s  Arrowrook  Tunnel  closed,  but  hicluded  here. 
DAMS:  STORAGE  AND  DIVrERSION. 


Masonry •• • 

Nwnber. 
42 
39 
19 

Ctt.»rf*. 

2,071,372 

9,684,403 

984,138 

Cu.yd«. 

1,992,502 

9,231,109 

978,474 

78,870 

Earth 

453,384 

Rock  fill  and  crib 

5,664 

Total 

100 

12,740,003 

12,202,065 

537,918 

DIKES  AND  LEVEES. 


Items. 

To  June  30, 1916. 

To  June  30, 1915. 

Increase. 

MlitAFe and  volume. ...-r,--.-T.. t 

Milta. 
92.8 

Ou.yds. 
4,190.106 

90.6 

4,076,766 

2.2 

Cu.fdt, 
m,340 
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Summary  of  (xmstruction  results,  June  30,  iPifi— -Coutinued. 
CANAL  STRUCTURES. 


# 

Concrets. 

Wood. 

Concrets. 

Wood. 

Concrete. 

Wood. 

Costing  ov«r  12,000 

Costing  1600  to  12,000... 

Costing  tlOO  to  1600 

Costing  loss  than  tlOO... 

nombcr . . 

do.... 

do.... 

do.... 

838 

1,683 
7,W 
9,980 

»         129 

395 

4,383 

48,006 

730 
1.482 
6,696 
7,226 

107 

828 

4,129 

44,154 

108 

151 

601 

2,754 

22 

72 

254 

8,854 

Total 

119,648 

52,915 

16,134 

48.713 

13.514 

4,202 

1  Includes  521  structures  costing  from  less  than  tlOO  to  $500  each. 
BRIDOES. 


Number. 

Length. 

Number. 

Length. 

Number. 

Length. 

Steel 

98 

389 

4.397 

800 

Feet, 

6.325 
11,439 
94,736 

3.899 

85 

'  240 

4,013 

284 

FM, 
6,433 
7,311 

85,922 
3,740 

13 
149 
384 

16 

FM. 
8«2 

fVnnblnfttlfln . 

4,128 

wood?!^::::::::::::::::::::::::::::.: 

8,814 

Cx^Dcrvte. 

150 

Total 

5,184 

116,389 

4,622 

102,406 

562 

13,993 

CULVERTS. 


Concrete. 

1,381 

1,270 

796 

2,979 

Feet. 
68,745 
44,437 
36,606 
67, 147 

1,273 

1,146 

667 

2,728 

Feet. 

61,112 

40,119 

29,052 

62,663 

106 
134 
229 
251 

Feet. 
7,633 
4,318 

Metal 

7.544 

Wood 

4,484 

Total 

6,426 

216,925 

5,714 

192,946 

712          28.979 

PIPE. 


dmcTRte     

Feet. 

520,4^7 
215,791 
857, 103 
280,270 

Feet. 

486,635 
193,541 
634,108 
260,676 

Feet. 

33,812 

Metal 

22,250 

Terracotta  (tile) 

222,995 
19,594 

Wood 

Total 

1,873,611 

1,574,960 

296,651 

FLUMES. 


Number. 

Length. 

Number. 

Length. 

Number. 

Length  . 

CofMvete ....T...  ...... 

69 
483 

1,618 

FeeL 

11,544 

123,248 

353,932 

33 

407 

1,461 

FeeL 

4,189 
112,533 
335,324 

36 

76 
157 

Feet. 
7,355 
10,715 
18,608 

Metal 

Wood 

Total 

2,170 

488,724 

1,901 

452,046 

269 

36,678 

CANALS  LINED. 


Cfloerete ,  Tr    r 

MUet. 

241.0 
3.9 

MUet. 

140.5 
3.0 

JiUee. 

100.5 

Wood 

.9 

SECONDABY  PROJECTS. 


The  appropriation  for  secondary  projects  was  allotted  largely  to 
the  investigations  in  various  parts  of  the  Colorado  River  Basin  to 
establish  a  proper  policy  for  the  United  States  in  connection  with 
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both  interstate  and  international  interests  concerning  the  waters  of 
this  basin. 

About  two-thirds  of  the  appropriation  was  used  for  this  purpose 
and  part  was  required  for  iSnishing  cooperative  work  on  the  investi- 
gation of  California  projects  in  the  Sacramento  Basin  and  on  cooper- 
ative work  in  Oregon.  Investigations  were  also  made  of  the  feasi- 
bility of  pumping  from  the  North  Platte  River  in  Wyoming,  and 
report  thereon  was  prepared.  Reports  were  also  prepared  on  the 
Turkey  Creek  project,  a  private  enterprise  in  Oklahoma  which  had 
been  destroyed  oy  flood,  and  upon  the  Pecos  River  Valley  in  Texas. 

RECLAMATION  LAWS  AND  THEIB  BESTTLTS. 

The  reclamation  laws,  including  the  act  of  1902,  and  various  later 
acts  amendatory  thereof  and  supplementary  thereto,  have  for  their 
object  the  creation  of  a  maximum  number  of  prosperous  homes  in 
the  arid  regions  of  the  United  States.  This  is  shown  by  the  liberal 
terms  of  payment  without. interest,  the  limitation  of  the  holdings  of 
private  land  which  may  acquire  a  water  right  under  those  laws,  and 
the  limitation  of  homesteads  on  public  lands  to  the  area  reasonably 
necessary  to  support  a  family. 

The  latter  limitation  and  the  residence  requirement,  as  well  as  the 
liberal  terms,  all  indicate  conclusively  that  secondary  to  the  creation 
of  homes  the  intent  was  to  provide  homes  for  the  homeless. 

Some  cases  have  occurred  where  men  of  little  capital  and  no  experi- 
ence have  settled  on  reclamation  projects  and  by  their  perseverance 
and  ability  combined  with  favorable  conditions  have  succeeded  in 
building  up  homes  worth  thousands  of  dollars  while  some  of  their 
neighbors  similarly  situated,  who  began  with  considerable  capital 
and  perhaps  greater  experience,  have  not  achieved  e^ual  success. 

The  cases  of  success  with  little  capital,  however,  are  relatively  few 
and  are  likely  to  be  misleading  if  often  quoted.  In  general,  the 
settler  should  have  from  one  to  ttiree  thousand  dollars  in  order  to  de- 
velop a  homestead  of  40  acres  promptly  and  economically,  and  for 
larger  homesteads  larger  capital  is  necessary  for  the  best  results. 
Care,  skill,  industry  and  perseverance  are  all  equally  as  necessary  as 
capital  and  without  these  or  any  one  of  these^  failure  is  almost  cer- 
tain ;  and  it  may  be  set  down  as  one  of  the  achievements  of  the  recla- 
mation legislation  that  in  addition  to  the  reclamation  of  the  land,  the 
creation  of  homes,  and  the  betterment  of  the  material  condition  of  a 
large  number  of  deserving  citizens,  the  process  has  developed  mental 
and  moral  qualities  of  even  greater  benefit  to  the  Nation. 

In  generfiil,  it  may  be  said  that  the  material  values  created  by  the 
construction  of  irrigation  works  under  the  reclamation  law  have  been 
far  greater  than  and  in  some  cases  several  times  the  aniount  expended 
upon  the  works.  These  values  are  reflected  almost  entirely  in  the  rise 
in  value  of  land,  and  if  this  increase  of  land  value,  or  any  large  frac- 
tion of  it  could  be  promptly  returned  to  the  Government  through  any 
legal  process,  it  would  afford  a  large  profit  on  the  investment. 

That  the  benefits  of  the  Government  construction  would  inci- 
dentally accrue  to  private  landholders  was  recognized  by  Congress 
when  it  prohibited  the  sale  of  water  rights  to  a  larger  area  than  160 
acres  in  one  holding,  and  this  was  evidently  an  effort  to  prevent  the 
acquisition  of  an  unfair  proportion  of  the  benefits  by  one  landholder. 
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The  provision,  however,  has  no  effect  on  the  distribution  of  the 
benefits  to  towns  and  cities  in  the  vicinity  whose  business  has  been 
largelv  increased  by  the  construction  of  the  irrigation  project,  result- 
ing otten  in  doubling  or  trebling  land  values  in  those  cities  in  a  very 
short  time.  The  reclamation  law  affords  no  means  of  recovering 
those  values  to  the  reclamation  fund.  Section  12  of  the  reclamation 
extension  act  sought  to  strengthen  the  hands  of  the  Government  by 
requiring  that  private  holdings  in  excess  of  160  acres  in  new  projects 
shall  be  subdivided  and  sold  at  such  a  price  as  the  Secretary  or  the 
Interior  may  designate,  and  if  not  so  subdivided  shall  be  excluded 
from  the  project.  This  provision  affords  little  relief,  as  it  can  not 
be  applied  to  projects  already  taken  up;  and  wherever  applied, 
though  it  may  limit  the  price  at  which -the  present  holder  can  sell  his 
land,  the  purchaser  who  buys  from  him  may  sell  to  the  actual  settler 
at  such  price  as  he  is  able  to  extort.  It  may  result  in  the  introduction 
of  a  middleman  without  protecting  the  actual  settler.  The  exclusion 
of  tJie  land,  however,  does  not  prevent  the  landowner  from  holding  it 
at  a  price  that  discounts  the  added  value  conferred  by  prospective 
water  rights,  for  the  logic  of  the  situation  enables  him  to  convince  the 
purchaser  that  once  the  land  is  in  the  hands  of  a  small  holder  the  law 
would  not  prevent  the  purchase  of  water  right,  and  the  economy  of 
so  including  the  area  within  the  project  would  induce  the  Govern- 
ment to  sell  him  such  a  water  right. 

A  more  effective  means  of  compelling  large  landholders  to  bear 
their  just  proportion  of  the  cost  of  the  project  is  made  available  by 
the  passage  in  various  States  of  laws  providing  for  the  formation 
of  irrigation  districts.  Under  such  laws  it  is  generally  possible, 
where  a  majority  of  the  landowners  desire  to  provide  funds  for 
irrigation  works,  to  force  the  minority  to  assume  their  fair  share  of 
the  burden  through  the  medium  of  taxation. 

DIFinCXTLTIES  OF  THE  SETTIiEBS. 

Practically  every  annual  report  of  this  service  has  stated  that  the 
principal  difficulty  with  which  the  average  settler  on  the  reclamation 
projects  has  to  contend  is  the  lack  of  sufficient  capital.  In  some 
cases  the  settler  may  originally  have  had  considerable  capital,  but 
his  lack  of  experience,  or  other  misfortune,  has  operated  to  his  dis- 
advantage until  his  funds  have  been  practically  exhausted,  and  after 
he  has  acquired  the  necessary  experience  he  is  of  ten  unable  to  recover 
his  standing  for  the  lack  of  the  necessary  capital. 

This  lack  of  capital  is  felt  more  acutelv  the  larger  the  area 
acquired  or  attempted  to  be  cultivated.  The  instances  of  success 
with  small  capital  especially  in  the  case  of  inexperienced  settlers 
are  confined  almost  entirely  to  small  holdings  of  40  acres  or  less,  and 
perhaps  no  one  circumstance  has  operated  so  strongly  to  handicap 
settlers  in  making  a  success  upon  Government  projects  as  the  at- 
tempt to  hold  and  improve  too  much  land. 

The  Huntley  project  in  Montana  is  conspicuously  successful  as  far 
as  individual  prosperity  is  concerned.  This  project  was  handicapped 
by  the  cold  climate,  tiie  usual  drawbacks  of  refractory  soil,  ana  the 
characteristic  desert  difficulties,  but  it  was  opened  under  a  special 
law  which  gave  the  Secretary  wide  discretion,  and  policies  were 
adopted  which  could  not  be  applied  to  other  projects  owing  to  legal 
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requirements.  The  size  of  the  farm  unit  was  in  general  made  40 
acres.  Settlers  were  not  permitted  upon  the  land  until  the  water 
was  ready  for  delivery,  ana  when  settlement  was  invited,  each  settler 
was  obliged  to  pay  $1  per  acre  to  the  Indian  tribe  as  partial  payment 
for  the  land  and  also  ten  per  cent  of  the  water  charge  at  time  of  entry. 

These  substantial  payments  eliminated  the  impecunious  speculator; 
the  settler  was  not  compelled  to  live  for  jears  upon  an  arid  home- 
stead without  water  and  thus  dissipate  his  means  and  his  patience, 
and  he  was  not  permitted  to  take  more  land  than  was  necessary  for 
his  livelihood.  Thus  were  eliminated  the  three  principal  causes  of 
failure  upon  other  projects. 

The  Shoshone  project  and  many  other  projects  illustrate  strikingly 
the  contrast  between  large  and  small  holdings.  On  those  projects, 
homesteads  near  railroad  stations  are  ^neralTy  made  40  acres  while 
farther  out  they  contain  80  acres  of  irrigable  land  and  sometimes 
more,  up  to  a  limit  of  160  acres.  In  general,  the  individuals  with 
the  small  holdings  having  less  tax  upon  their  resources  for  improve- 
ments and  water  charges,  have  been  successful,  while  their  neighbors 
similarly  situated,  but  with  larger  holdings,  have  been  unable  with 
their  means  to  cultivate  any  larger  area  of  land  during  the  first  few 
years  when  the  struggle  is  on,  and  have  had  the  additional  burden 
of  double  the  water  charges  and  heavier  costs  for  fencing  and  other 
improvements.  The  results  have  shown  a  larger  percentage  of 
success  and  general  prosperity  upon  the  small  unit. 

BESTJLTS  OF  RECLAMATION. 

The  usual  data  were  collected  at  the  close  of  the  irrigation  season 
of  1915  regarding  the  results  being  attained  by  the  irrigators.  These 
figures  show  the  annual  advance  m  the  settlement  and  development 
of  the  Government's  reclamation  projects.  In  1915  over  1,000  farms 
and  50,000  acres  were  added  to  the  cultivated  area  of  the  various 
projects  and  irrigation  water  was  served  to  18,600  producing  farms. 
Over  800,000  acres  were  irrigated  and  crops  were  harvested  from 
over  750,000  acres. 

The  new  lands  brought  into  production  do  not  reach  their  full 
yield  the  first  year,  including  young  orchards  just  coming  into  bear- 
ing, new  alfalfa  stands  giving  a  sing^?  cutting  of  hay,  and  other 
fields  first  brought  into  cultivation  during  the  season  and  giving 
partial  yields  while  being  better  prepared  for  full  production.  But 
m  spite  of  the  large  addition  to  the  producing  area  in  1915,  there 
was  an  increase  in  the  average  return  per  acre  over  the  preceding 
year.  During  1915,  the  latest  year  for  which  crop  statistics  are  avail- 
able, the  average  for  all  reclamation  projects  in  value  of  crops  per 
acre  was  $24,  an  increase  of  50  cents  per  acre  in  comparison  with  the 
statistics  for  1914.  At  the  same  time  the  total  production  increased 
one  and  a  half  million  dollars,  to  over  $18,000,000. 

It  is  interesting  to  note  that  1915  was  the  first  year  since  crop 
statistics  have  been  gathered  on  the  Government  projects  that  the 
average  crop  value  per  acre  shows  a  gain  over  the  preceding  year. 
That  is,  beginning  with  the  figures  for  1908  or  1909  there  was  a 
gradual  reduction  each  year  in  the  average  reported  crop  value  per 
acre  until  1915,  when  there  was  a  gain  over  1914.  This  may  be  par- 
tially explained  by  the  fact  that  the  Reclamation  Service  began 
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water  service  with  a  number  of  old  irrigated  tracts  under  canals 
acquired  in  connection  with  the  Salt  River,  Uncompahgre  Valley, 
ana  other  projects  and  each  year  diluted  this  with  added  raw  land 
iiot  giving  full  production,  tending  to  step  down  the  general  average 
return  per  acre.  Acting  in  the  other  direction  the  raw  land  addition 
of  each  year  has  gradually  reached  more  intensive  production  so 
that  in  1914  this  factor  may  have  balanced  the  other  and  in  1915  the 
statistics  have  begun  a  trend  in  the  other  direction.  It  is  also  true 
that  the  early  figures  of  crop  production  were  roughly  estimated, 
with  the  error  naturally  on  the  side  of  greater  returns.  There  is  now 
well  established  a  relatively  inexpensive  system  of  collecting  these 
data,  but  one  probably  more  accurate  than  an  ordinary  census.  Such 
data  are  available  for  the  past  three  or  four  years,  and  in  these  the 
average  return  is  fairly  constant,  but  has  decreased  slightly  and  now 
increased,  as  noted  above,  with  a  change  in  any  year  small  enough 
to  be  attributable  to  the  many  factors  always  affecting  the  business 
of  farming. 

In  1915  two  projects  were  added  to  those  producing  annual  crops 
worth  over  a  million  dollars — ^the  UncompjJigre  Valley,  Colorado, 
and  the  North  Platte,  Nebraska- Wyoming.  The  Salt  Eiver  project, 
Arizona,  continues  to  lead  in  total  returns  with  crops  worth 
$3,660,000,  closely  followed  bv  the  Yakima  project,  Washington, 
producing  from  less  than  halt  as  large  an  area  crops  estimated  at 
$3,418,000. 

The  foregoing  figures  are  restricted  to  areas  covered  by  the  water- 
user  census  or  crop  reports,  which  in  general  cover  lands  under  canals 
operated  by  the  Reclamation  Service.  On  several  of  the  projects 
additional  areas  received  water  developed  by  the  project  works,  but 
delivered  through  canals  not  operated  by  the  Government.  This 
was  the  case  on  the  Strawberry  Valley  project,  Utah,  where  water 
was  delivered  for  the  first  time  from  the  Government  works.  In 
this  way  an  additional  40,000  acres  were  served  by  the  Government 
projects,  bringing  the  total  irrigated  area  to  over  850,000  acres.  At 
the  same  time  the  works  were  capable  of  serving  nearly  1,500,000 
acres. 

The  appended  table  shows  the  areas  in  use  and  estimated  returns 
for  the  separate  projects.  The  figures  of  the  1915  census  are  given 
in  detail  in  the  appendix. 

Irrigation  and  crop  results  on  Qovemment  projects,  1915} 


Project. 


Irrigable 
acreage.* 


Irrigated 
acreage. 


Cropped 
acreage.* 


Vahie  of  crops. 


Total.! 


Per  acre 
cropped. 


Salt  River 

Ytuna 

Oriaad 

Uncompahgre  Valley . 


HnBtteT. . . . 
IfOkKhrer. 


«  219, 091 
72,440 
20,320 
S5,000 
150,000 
120,000 
30,813 
22,200 


4  179,360 
27,857 

8,928 
41,408 
78,706 
83,682 
18,208 

4,192 


171,832 
25,101 
6,930 
40,553 
09,818 
77,008 
18,185 
3,887 


13,661,709 

873,721 

220,422 

1,044,916 

1,526,878 

1,725,515 

535,363 

51,249 


821.31 
34.81 
8L81 
25.76 
2L87 
22.41 
29.41 
18.18 


1  Data  are  far  calendar  year  (IrrimtiaD  mbsod}  except  oo  Salt  River  prodeet,  Ariz.,  data  are  for  oorre- 
(pflndliig''acrlci]ltaral year,"  October,  1914.  to ^ptember,  1915. 

•  Ana  Kecuunation  Service  was  prepared  to  supply  water. 

*  Irrigated  crops.    Bzdndes  small  areas  on  few  projects  cropped  by  dry  farming. 

'      mer;  farm  area  irrigated,  175,111 


--,, crops.    Bzdndes  fl 

*  Incuides  4.2^  acres,  total  area  of  towns  contracting  for  wan 
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Irrigation  and  crop  retuliB  (m  Govemmmt  profects,  iPi5^-Ooiitliiiie<L 


Irrigable 
•craage. 

Iirigated 
acreage. 

Cropped 
acreage. 

Valoaoferapi. 

ProJ6ot. 

TotaL 

Per  acre 

cropped. 

8w]  Wver ^  „-,-,,.. 

16,326 
42329 
139,714 
65,000 
34,796 
3,330 
45,000 
17,000 
38,000 
78,591 
10,099 

» 83, 767 
34,000 
43,816 

4,361 
13,656 
70,007 
40  395 
13,470 

1394 
88  876 

6,306 
37  354 
44,067 

7;800 

•66,607 
33,000 
35,753 

4,243 
11990 
68,130 
38  495 
11,322 

1287 
82  246 

3,603 
37,354 
43,063 

4,814 

54,910 
18,100 
34,833 

» 180, 000 
194,011 

1,363,617 

592,523 

245,684 

17,778 

1,108,389 
104  063 
377  488 
462,050 
354; 436 

3,750,336 
668,660 
410,031 

ifl9.00 

Loww  YellowBtone 

16wl8 

North  FlAttA 

18.55 

TrnolrfMHCarson 

S15.89 

Carlsbad.         

31.70 

Hondo 

13.81 

Rio  Grande .....,...-,^.T-^»,^Tr--^ 

34.32 

Htnatii^  .  

29.04 

Klamatb . 

13.86 

BaUe  Foarohe 

ia72 

OlrAHOgaS .rrr-, 

52.60 

Yakima: 

Rnnn vsIHa  nnlt                        

50.08 

Tietabunlt 

37.00 

Shaahone • 

16.51 

Totals  for  irrigated  areas  covered  by 

1,330,233 

814,906 

757,613 

18,164,453 

24.00 

AddltioDal  irrigated  areas  not  covered  by 
crop  reports: 

80,000 

4,500 

>   8,050 

50,000 

20,422 
4,500 
8,050 
8,900 

North  Platte •.  .. 

Strawberry  Valley ' 

Totals,  reclamation  projects 

1,473,773 

856,778 

1  Estimated.    Crop  reports  covered  164  irrigated  farms,  with  6.665  acres  cropped,  of  which  2,422  acres 
were  not  irrigated.    Total  crop  value  for  6.666  acres,  1116,129,  or  117.39  per  acre. 
>  123.60,  excluding  native  pasture  and  other  fields  not  in  full  production. 

*  Exclusive  of  Sunnyside  and  Snipes  Mountain  irrigation  districts  for  which  construction  was  largely 
completed  during  the  year  and  small  amounts  of  water  delivered. 

*  Nampa-Meridian  and  Pioneer  irrigation  districts;  New  York  Canal  Co.  lands. 

*  Under  private  canals  supplied  Gunnison  water. 

*  North  Platte  Canal  and  Colanisation  Co.  lands.    In  addition  stored  water  was  delivered  to  a  number 
of  private  canals  under  the  terms  of  the  Warren  Act. 

'^Government  furnished  stored  water  to  supplement  insaf&olent  normal  flow  rights  of  Laka  Shore  and 
Spanish  Fork  units  and  Clinton  district. 

CBOPS  OF  1915. 

The  figures  for  1915  show  no  marked  change  in  the  character  of 
crops  grown  or  their  relative  areas.  More  than  half  the  total  cropped 
area  is  devoted  to  hay  and  forage  crops,  slightly  less  than  one-third 
to  grains  and  less  than  5  per  cent  each  to  fruit,  vegetables,  and  sugar 
beets.  There  is  evident  a  gradual  increase  in  the  proportionate  area 
of  bearing  fruit.  The  depression  in  the  cotton  market  that  followed 
the  outbreak  of  war  in  Europe  resulted  in  a  large  reduction  of  the 
area  utilized  for  this  crop,  and  the  later  recovery  in  prices  is  not  yet 
reflected  in  the  statistics. 

Alfalfa  continues  to  dominate  the  crop  statistics  from  the  irri- 
gated areas.  In  1915  it  occupied  nearly  half  the  cropped  acreage 
and  yielded  over  one-third  the  total  crop  value.  Its  many  virtues 
readily  explain  this  popularity.  Once  established,  or  a  "stand" 
secured,  it  is  a  hardy  plant  and  continues  almost  indefinitely  to  fur- 
nish good  annual  yields  without  reseedin^.  It  gives  several  yields 
or  cuttinss  each  year.  It  is  a  legume  with  the  peculiar  power  of 
drawing  from  the  atmosphere  the  nitrogen  in  which  the  soils  of  the 
arid  region  are  often  dencient,  and  leaves  behind  more  than  it  found 
of  this  valuable  plant  requirement.  It  is  the  deepest  of  subsoilers, 
penetrating  with  its  many  roots  to  a  remarkable  depth  for  the  other 
essential  elements  of  plant  growth  and  improving  the  physical  con- 
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dition  of  the  soU.  It  furnishes  a  hay  of  superior  quality  for  condi- 
tioning and  fattening  stock,  so  effective  in  fact  that  it  is  now  being 
utilized  medicinally  for  humans. 

A  list  of  the  principal  crops  grown  on  the  projects  is  given  in  the 
attached  table  of  results  for  1915  showing  the  relative  importance 
of  the  various  crops  in  areas  occupied  and  value  of  products. 


Crop  results  on 

rec^mation  projects  in  1915} 

Acreage  cropped* 

Tidds. 

Crop  value. 

Ckop. 

Total. 

Percent. 

Unit. 

Total. 

Average 
per  acre. 

Average 
per  acre. 

Total. 

Per 
cent. 

Cereals: 

Barlev 

37,474 
39,786 
49,614 
780 
84,052 

4.6 
5.3 
6.5 
.1 
11.4 

Ba — 

Bu.... 
Bu.... 

Bu 

Bu.... 

Bu.... 

Bu.... 
Bu.... 
Bu.... 
Bu.... 
Bu.... 

Bn.... 

Ton... 
Ton... 
Ton... 
Ton... 
Bu.... 
Ton... 

047,463 

1,223,868 

1,496.153 

11,116 

1,803.656 

25 
31 
30 
14 
21 

815 

20 
13 
11 
18 

8578,420 

786,963 

664,572 

8,332 

1,529.873 

8.2 

Corn 

4.3 

Oats 

Rve 

8.7 
.1 

\fhiki::^::^^. 

8.4 

Total 

211.605 

27.9 

5,482,256 

17 

3,566,160 

19.7 

Other  grain  and  seed: 

A&lfaseed 

Clorersefld 

Soisrham  (grain). 
Flaxseed 

14.517 

5.537 

7,216 

330 

244 

1.9 
.7 
1.0 

58,378 
19,724 
252,324 
3,714 
2,412 

4.0 

3.6 
35 
11 

9 

32 
37 
22 
20 
11 

464,428 
204.881 
161,541 

2.5 
1.1 
.9 
.1 

Ufli^imHl  

Total 

27.844 

8.6 

44.8 
.9 
1.6 
4.4 
.1 
.1 
12.9 

836.552 

30 

840.292 

4.6 

Haj  and  forage: 

AllUfahay 

Hover  hay 

Other  hay 

Com  fodder 

Peas 

335.161 

6.726 

12.484 

33,529 

927 

870 

96.128 

979,915 
12.071 
16,987 
58,977 
16,681 
6,355 

3.9 
1.9 
L4 
1.8 
18 

19 
11 
12 
20 
31 

76,833 
144.838 
682.698 
29.183 
22,387 
902,132 

35.6 

.4 

.8 

3.8 

.2 

Other  forage. 

Pastore 

.1 

S9 

4.9 

Total 

487,825 

64.3 

17 

8,317,810 

45.8 

Bu.... 
Bu.... 
Bu.... 
Bu.... 

V«eUble6  and  truck: 
Beans. 

2,610 
324 

17,209 
279 

11.481 

.4 

31,400 

66.220 

2,864.828 

19.477 

12 
204 
165 

70 

81 
122 
74 
41 
67 

80,257 

89.670 

1,282.842 

11.302 

760,270 

.5 

Onions 

.2 

Potatoes,  white.. 
Potatoes,  sweet . . 

2.3 

7.1 

Track 

1.5 

4.2 

Total 

31,963 

4.2 

68 

2,183,341 

12.0 

Lb.... 
Lb.... 
Lb.... 
Lb.... 
Lb.... 
Lb.... 

Lb.... 

Lb.... 

Ton. . . 
Lb.... 
Lb.... 
Ton... 

* 

Vlrait  and  nuts: 
Apples 

16,502 
2,326 
1,765 
302 
1,167 
1,577 

2,212 

2.2 
.3 
.2 

41,530.159 
10,667,883 
9,216,780 
3,017,440 
2,166.212 
2,931,737 

8.199,600 

2,600 
4.600 
6,260 
10,000 
1,850 
1,860 

52 
54 
89 

236 
68 

113 

75 

864,691 
124.531 
155,677 
71,176 
79,858 
177,618 

166,916 

4.8 

p^dis:::;:::: 

;l 

Pears 

Pmnes. ... 

.4 

Citrus  ftuit 

Small  fruit 

Oth«  fruit  and 
nnts 

.2 
.2 

.8 

,.4 
1.0 

.9 

Total* 

•25.927 

8.4 

•77,878,871 

63 

n,  647, 509 

9.1 

XineUaneoas: 

20,848 

3,325 

545 

1,411 

1,385 

2.7 
.4 
.1 
.2 
.2 

225,864 

1.284.394 

981,200 

7,458 

11 
885 

1,800 
5.3 

59 

62 
188 
24 

1,236,040 

204.671 

102,200 

34.419 

27.430 

6.8 
1.1 

aS!;..:   ;: :. 

.6 

SSr....:.:::::;; 

.3 

other  cropa 

.1 

" 

Total 

27,464 

8.6 

1,604,769 

8.8 

T^mawtfrni 

55,015 
757,613 

7,0 
100.0 

Allerops ',.'.,» 

24 

« 18. 164,452 

100.0 

1  Flgores  are  limited  to  irrigated  areas  covered  by  crop  reports,  excluding  about  40,000  acres  irrigated 


bat  not  oovered  by  crop  reports,  and  small  areas  oropped  by  dry  farming  on  a  few  projects. 

•This  flgare  does  not  represent  average  value  for  pasture  through  -      " " 

paatiuad  were  also  harvested  and  are  indnded  in  the  duplicated  area. 


■TMals  Inotnde  88  acres  yielding  159,060  pounds  worth  87,243  not  reportad  under  separate  fruits. 
*Tnrindffi  |4r671  not  included  under  separate  crops. 
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A  summary  of  18,624  irrigated  farms  shows  the  average  farm  con- 
tains 54  acres  of  irrisable  land  and  44  acres  are  actusQly  watered, 
leaving  10  acres  for  fields  not  yet  utilized,  buildings,  private  roads, 
etc.  On  this  average  farm  20  acres  are  in  alfalfa,  18  in  grain,  with 
small  areas  of  other ^crops.  The  farmer  crops  a  total  of  41  acres.  His 
total  crop  as  harvested  is  worth  a  little  less  than  1,000,  but  he  has 
three  or  four  work  animals  to  feed  and  by  feeding  the  rest  of  his 
crop  its  value  can  be  greatly  increased.  For  this  purpose  he  has  cows, 
sheep,  and  hogs,  in  all  some  25  animals.  These  are  worth  about 
$1,000 ;  adding  tne  price  of  his  land  and  water-right  payments,  this 
average  farmer  is  using  a  capital  investment  of  $6,000.  His  success 
depends  largely  on  what  he  pays  for  the  use  of  this  capital.  If  he 
is  indebted  for  a  large  share  of  it  at  a  high  interest  rate,  he  is  likcdy 
to  fail ;  if  his  capital  is  clear  or  indebtedness  and  interest  low,  his 
chance  is  excellent. 

Summary  of  irrigated  farms,  1915.^ 


Project. 


Num- 
ber of 
(arms. 


Irrigable 
age.3 


Total. 


Per 
fum. 


Irrigated  acre- 
age. 


Total. 


Per 
larm. 


Cropped  acre- 
age. 


Total. 


Per 
farm. 


Crop  value. 


Total. 


Par 
farm. 


Bait  River 

Yuma 

Orland 

Uncompahgre  Valley . 

Boise 

Mindoka: 

Gravity  unit 

South  Side  pumpii 

unit 

Huntley 

Milk  River 

Sun  River" 

Lower  Yellowstone. . . 

North  Platte 

Truckee-Carson 

Carlsbad 

Hondo , 

Rio  Grande 

Umatilla 

Klamath 

Belle  Fourohe 

Okanogan 

Yakima: 

Sunnyside  unit. . . 

Tietonunlt , 

Shoshone 


3,004 

737 

351 

1,107 

1,727 

1,139 

021 
530 
48 
164 
260 

1,095 

571 

326 

29 

1,092 
306 
315 
717 
440 

2,553 
095 

408 


104,866 
39,146 
9,971 
62,147 
99,973 

58,447 

39,857 
23,791 
10, 113 

9,027 
21,833 
87,554 
58,620 
15,086 

3,330 
40,700 

9,698 
33,247 
55,298 

9,400 

68,840 
24,900 
30,591 


65 
53 
28 
56 
58 

61 

64 
45 
211 
65 

84 
80 

103 
46 

115 
37 
32 

105 
77 
21 

27 
25 
61 


175,111 
27,857 
8,928 
41,463 
76,705 

45,374 

38,188 
18,203 

4,192 

4,243 
12,656 
70,007 
40,295 
13,470 

1,294 
33,876 

5,306 
27,254 
44,067 

7,800 

66,607 
22,000 
25,753 


171,832 
25,101 
6,930 
40,553 
69,818 

40,618 

36,390 
18,185 

3,887 
>6,665 
11,090 
68,130 
38,495 
11,322 

1,287 
32,246 

3,603 
27,254 
43,063 

4,814 

54,919 
18,100 
24,833 


$3,661,760 

873,721 

220,422 

1,044,915 

1,626,873 

989,478 

786,037 
535,363 
51»249 
115,129 
194,011 

1,263.617 

592,523 

245,684 

17,778 

1.103,389 
104,653 
377,488 
462,050 
254,425 

2,750,326 
668,650 
410,031 


$1,220 

1,185 

628 

944 

884 


1,265 

1,010 

1,065 

700 

760 

1,155 

1,040 

755 

615 

1,010 

340 

1,200 

645 

580 

1,076 
670 


Total 18,624 


*  1,006,435 


54 


810,649 


44       760,035 


41 


18,199,581 


978 


1  Limited  to  irrigated  farms  covered  by  crop  reports,  excluding  about  40,000  acres  irrigated,  butnotoor- 
ered  by  crop  reports,  and  small  areas  cropped  by  dry  farming  on  a  few  projects. 

These  figures  cover  only  irrigated  farms;  hence  the  irrigable  acreage  is  less  than  that  for  the  projects 
as  a  whole,  as  given  in  other  tables. 

>Crop  reports  covered  164  irrigated  farms,  which  included  4,243  acres  irrigated  and  cropped;  also  2,422 
acres  cropped  without  irrigation. 

OPEBATION  AND  MAINTENANCE. 

The  operation  and  maintenance  of  the  project  irrigation  works 
have  been  carried  on  during  the  fiscal  year  with  considerably  less 
friction  between  the  irrigationists  and  the  operation  and  maintenance 
forces  than  during  any  preceding  period.  This  is  gratifying,  par- 
ticularly in  view  of  the  fact  that  the  system  of  basing  operation  and 
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maintenance  charges  on  the  quantity  of  irrigation  water  used  was 
being  put  into  effect  and  variations  in  total  charges  between  neigh- 
boring^ water  users  have  been  apparent. 

During  the  year  there  have  been  very  few  mishaps  in  the  operation 
of  the  project  irrigation  works.  Extraordinary  floods  caused  con- 
siderable damage  in  the  Southwestern  States,  but  similar  damage  was 
also  suffered  by  all  property  in  the  same  sections.  The  continued 
successful  operation  of  the  project  works  speaks  well  for  the  plans 
by  which  tne  systems  were  built  and  the  construction  methods 
employed. 

With  the  possible  exception  of  the  Yakima  project,  all  projects 
had  a  bountiful  supply  of  irrigation  water  during  1915.  The  crops 
on  the  Yakima  project  were  not  seriously  affected,  but  economy  in  use 
of  water  had  to  be  enforced.  Storage  provisions  for  all  the  projects 
appear  to  be  adequate  and  the  supplies  from  the  storage  readily 
available. 

Of  special  interest  in  the  maintenance  of  the  canal  systems  has 
been  the  use  of  sheep  and  goats  in  keeping  canal  banks  free  from 
vegetation.  On  the  Salt  Eiver  project,  wnere  Johnson  grass  and 
other  growths  were  particularly  objectionable,  the  experiment  of 
using  Government-owned  sheep  to  clean  the  canal  banks  was  first 
tried  out  with  marked  success.  The  scope  of  this  work  has  been 
enlarged  on  that  project,  and  Government-owned  sheep  have  also 
been  secured  for  use  on  canal  banks  on  the  Rio  Grande  project.  On 
the  Yuma  and  Orland  projects  the  use  of  privately  owned  sheep 
has  been  encouraged  by  Government  assistance  in  fencing  stretches 
of  the  canals  to  be  kept  clean.  In  addition  to  keeping  the  canal  banks 
clean  it  has  been  foimd  that  the  trampling  of  the  sheep  compacts  and 
improves  the  banks  and  reduces  the  likelihood  of  breaks  due  to  bur- 
rowing gophers  and  similar  pests. 

son.  CLASSIFICATION. 

Additional  experience  gained  during  this  period  further  indicates 
the  desirability  for  reasonably  close  classification  of  the  soils  on  some 
of  the  projects  with  respect  to  the  duty  of  water  on  the  various  types. 
An  acre- foot  of  water  delivered  to  porous  or  sandv  soil  will  not  per- 
form the  same  duty  as  the  same  amount  delivered  to  nonporous  soil 
and  the  value  of  the  water  is  correspondingly  less  to  the  irrigationist. 
Such  a  classification  of  soils  has  been  fairly  well  worked  out  on  the 
AGnidoka  project  in  Idaho,  where  the  Department  of  Agriculture 
made  soil  classification  and  duty  of  water  studies  during  the  season  of 
1915.  Pending  a  proper  classification  of  soils,  the  fixing  of  operation 
;ind  maintenance  charge  schedules  in  such  manner  as  to  approximate 
a  flat  rate  per  acre  will  prevent  serious  inequities  among  water  users 
on  projects  where  the  types  of  soil  vary  considerably. 

While  the  basing  of  operation  and  maintenance  charges  on  the 
amount  of  irrigation  water  used  per  acre  has  worked  some  disad- 
vantages due  to  varying  types  of  soil,  this  plan  has  worked  economies 
in  the  handling  of  project  works  as  the  water  has  been  used  more 
conservatively  and  more  timely  irrigations  have  been  effected.  The 
irfigationists  are  now  studying  the  use  of  water,  which  is  beneficial  to 
both  die  land  and  the  landowner. 
cum*— 16 — f 
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Operation  and  maintenance  charges  have  not  decreased  on  all  the 
projects  during  the  past  year,  because  of  the  necessity  of  considerable 
maintenance  work  on  some,  but  in  general  the  decrease  per  acre  has 
been  encouraging  and  further  economies  are  still  possible. 

The  landowners  are  demonstrating  an  increasing  interest  in  the 
businesslike  operation  of  the  projects.  As  a  rule,  conservative  busi- 
ness men  are  taking  places  as  officers  of  water-users'  associations,  and 
the  past  year  has  seen  some  effective  cooperation  between  these  or- 
ganizations and  the  local  officers  of  the  Reclamation  Service  in  han- 
dling problems  that  previously  have  been  passed  on  to  the  department 
for  consideration  and  settlement. 

BETTEB  FARMING. 

The  farmers  on  the  projects  are  steadily  improving  in  the  matter 
of  crop  production.  General  conditions,  such  as  climate  and  trans- 
portation facilities,  control  to  a  large  extent  the  kinds  of  crops  pro- 
duced on  each  project.  The  proper  selection  of  crops  is  being  worked 
out,  and  the  farmers  are  taking  up  practical  crop  rotations  which 
have  been  demonstrated  as  advantageous  in  their  respective  locali- 
ties. The  good  results  of  better  crop  selections,  more  thorough  cul- 
tivation, better  methods  of  irrigation,  and  crop  rotation  are  gradu- 
ally and  increasingly  apparent  each  year.  On  some  of  the  projects 
there  is  still  a  limited  production  of  unprofitable  crops,  which  will  in 
time  give  way  to  more  profitable  farming.  The  maximum  per  acre 
returns  on  the  irrigated  lands  have  not  been  approximated  as  yet. 

LIVE  STOCK  ON  THE  PROJECTS. 

As  has  been  apparent  from  the  beginning  of  irrigation  farming 
in  this  country,  the  road  to  prosperity  is  through  the  production  and 
feeding  of  live  stock  on  the  irrigated  lands.  During  the  first  few 
years  following  the  settlement  of  the  Government  projects  the  settlers 
were  not  financially  able  to  secure  good  breeding  stock,  and  local 
business  interests  were  not  inclined,  for  various  reasons,  to  support 
the  settlers  in  the  purchase  of  breeding  stock.  During  the  last  few 
years,  and  particularly  in  1915,  these  conditions  have  changed  ma- 
terially. Local  business  interests  have  decided  that  they  will  profit 
by  having  plenty  of  live  stock  on  farms  in  their  vicinities,  and  they 
are  willing  to  furnish  capital  for  such  enterprises. 

Excellent  assistance  in  the  purchase,  care,  and  feeding  of  all  classes 
of  live  stock  has  been  given  tne  project  farmers  by  the  agriculturists 
assigned  to  several  of  the  projects,  under  the  direction  of  Mr.  F.  D. 
Farrell,  of  the  Department  of  Agriculture.  That  department,  after 
considering  conditions  on  the  projects,  decided  that  the  greatest  ad- 
vantage would  accrue  to  the  farmers  by  the  assignment  to  the  projects 
of  men  educated  and  trained  particularly  along  animal-husbandry 
lines,  and  this  course  has  proved  wise.  Losses  to  the  farmers  by 
reason  of  live-stock  diseases  have  been  minimized  by  the  presence  on 
the  projects  of  these  trained  men,  and  the  advantages  or  their  help 
in  the  purchase  of  breeding  stock  will  be  continually  apparent  here- 
after. 

Increases  in  the  live  stock  handled  on  the  projects  have  created 
marketing  facilities  for  much  forage  and  bulk  feeds  heretofore  un- 
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marketable  at  a  profit.  Further  improvements  in  marketing  facili- 
ties are  much  needed  by  our  settlers.  It  is  true,  however,  that  much 
of  this  work  of  securing  better  markets  depends  directly  on  the 
farmers  themselves.  Decided  improvements  must  be  made  in  the 
standardization  of  both  crops  and  live  stock  before  improvements 
in  marketing  facilities  can  well  be  started.  Standards  of  quality 
for  each  project  must  be  fixed  and  the  production  brought  up  to 
such  standards.  When  this  is  accomplished  the  market  question  will 
be  solved,  as  the  demand  for  excellent  products  is  imvarying,  while 
indifferent  products  are  not  handled  profitably  even  during  periods 
of  heavy  demand. 

In  connection  with  the  assignment  by  the  Department  of  Agricul- 
ture of  agi*iculturists  to  a  number  of  the  projects  the  farmers  on 
these  projects  have  had  the  benefit  of  visits  by  experts  from  that 
department  who  have  given  special  assistance  in  the  establishment  of 
creameries,  cheese  factories,  and  cooperative  selling  organizations 
and  along  other  lines  tending  to  better  market  conditions.  Special 
men  to  handle  live-stock  diseases  have  also  been  available.  It  would 
be  a  decided  advantage  if  the  Department  of  Agriculture  would 
extend  the  scope  of  the  demonstrations  on  reclamation  projects  to 
include  an  agriculturist  on  each  project. 

WORK  OF  THE  SETTIiEMENT  SECTION. 

The  settlement  section  of  the  service  is  cooperating  with  the  various 
water  users'  associations,  the  immigration  agents  of  States  and  rail- 
road companies,  and  others,  with  a  view  to  completing  plans  for 
securing  competent  settlers.  On  several  of  the  projects  considerable 
areas  of  land  are  held  in  large  tracts  by  private  interests  which  are 
under  contract  with  the  Government  to  subdivide  and  sell  to  bona 
fide  settlers.  The  settlement  section  is  cooperating  with  the  water 
users'  associations  on  several  of  these  projects  for  the  subdivision  and 
settlement  of  these  excess  lands.  The  advantages  of  this  plan  consist 
in  securing  competent  farmers  and  also  in  safeguarding  the  home- 
seeker  from  unscrupulous  land  agents  and  in  some  cases  rendering 
him  financial  assistance  for  the  purchase  of  live  stock. 

IMPROVEMENT  IN  SOCIAL  AND  ECONOMIC  CONDITIONS. 

The  project  farmers  have  not  been  turning  all  available  money  into 
live  stock  and  similar  investments,  but  have  utilized  a  great  amount 
in  bettering  social  and  educational  conditions.  With  the  help  and 
encouragement  of  the  service  the  settlers  are  rapidly  being  organized 
into  cooperative  associations  which  are  extended  to  all  activities — 
business,  educational,  and  social.  Under  the  encouragement  and 
assistance  given,  life  on  many  of  the  projects  has  been  made  attrac- 
tive, and  the  country  has  lost  its  isolation  and  loneliness.  The  cen- 
tralized graded  school  is  growing  in  popularity  and  has  been  estab- 
lished on  many  of  the  projects.  It  may  be  safely  stated  that  the 
greatest  advancement  made  in  educational  lines  in  Western  States 
has  been  on  the  irrigation  projects  wliere  the  settlers  have  taken 
the  lead  in  providing  modern  and  well-equipped  school  buildings, 
well-qualified  teachers,  and  attractive  surroundings. 

The  act  of  October  5,  1914,  authorized  the  Secretary  of  the  In- 
terior to  withdraw  from  other  disposition  and  reservation  land  for 
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community  centers  for  the  use  of  residents  on  the  reclamation  proj- 
ects of  the  Government,  and  this  provision  of  the  law  has  been 
utilized  in  manj^  sections.  The  project  women  have  been  particularly 
active  in  building  community  houses  and  forming  community  clubs 
and  other  organizations  which  bind  individuals  m  closer  relations. 
More  than  200  women's  organizations  have  been  reported,  a  large  per- 
centage of  them  being  affiliated  with  State  and  National  federations. 
That  they  are  already  an  important  factor  in  the  upbuilding  of  the 
West  is  well  recognized  and  they  are  working  side  by  side  in  effective 
cooperation  with  boards  of  trade,  chambers  of  commerce,  and  other 
organizations  for  better  farms,  better  health,  better  schools,  better 
communities,  and  better  homes. 

Settlement  data  for  reclamation  projects,  1916. 


state  and  project. 


Arizona,  Salt  River 

Arizona-(  'al  i  fornla,  Yuma. . 

California,  Orland 

Colorado,     Uncompahere 

Valley! 

Idaho: 

Koise , 

Minidoka 

Montana: 

Huntlev 

Milk  River , 

Sun  River , 

Montana- X'irth    Dakota, 

Lower  Yellowstone 

Nebraska- Wyoming,  North 

rialte 

Nevada,  Tnickee-Carson.. . 
New  Mexico: 

Carlsbad 

Hondo 

New    Mexico-Texas,    Rio 

Grande 

North  Dakota,  North  Da- 
kota pumping  : 

Wlfilstonunit 

Buford- Trenton  unit . , 

Oregon,  Umatilla 

Oregon-Califomia,Klamath| 
South   Dakota,  Belle 

Fourche 

Washington,  Okanogan. . . 
Washington,  Yakima: 

Sunnyside  unit 

Tieton  unit , 

Wyoming,  Shoshone , 


'ndian 


Towns. 


Niun- 
bar. 


PROJECTS 

note). 


(see 


Montana: 
Blackfeet.. 
Flathead.. 
Fort  Peck. 


Total. 


25 


Popula- 
tion. 


31,000 
4,535 
1,550 


Total 
popula- 
tion of 
farms 
and 
towns. 


53,000 
6.621 
3,250 


6,500  '  10,061 


34,350  , 
4,100  I 

468  ' 
4,200 
210 

2,145  I    2,966  i 


46,910 
10,568 

2,518 
4,600 

785 


Num- 
ber of 
public 
schools, 


5,500  I 
1,510  ' 

3,000 
7,500 


I 


9,700  ! 
3,500  ' 

3,912 
7,602 


81,000     92,000  I 

I  ! 

5,000  , 

400 

900  i 
5,000  , 


1,667 
1,650 


5, 175 

470  ' 
1,800 
6,580  I 

4,142 
2,600 


5,268     13,112 

21,000     23,800 

650      2,450 


1,425 

3,460 
2,200 


1,578 
17,460 
4,292 


6 
51 

*  10 


Num- 
ber Of 
deposi- 
tors. 


6  . 

21 

6 

9 

I 

11 

«i 

30  ' 
•3   . 

7 


185,000  ,  1,500,000 

20,000  '  115,000 

25,000  I  85,000 

175,000  1  1,219,846 

140,000  '  1,297,000 

135,000  !  400,000 

309,573  1.112,296 


60,000 


252,746 


205,000  , 
110,000 


745,733 
477,000 


51,000 

3,300 
240 
600 

4,281 

4,228 
1,700 

5,674 

'1,566 


3,660 
1,970 


164  1236,188  j341,452  ,        494 


447   157     9,768,073  63,527,390 


141,272 


I  Date  for  1915. 

1  On  and  adjacent  to  project. 

*  Not  including  schoolhouses  at  which  services  are  held. 

« Five  white  and  Ave  Indian.  ^      ^   ,       ^     .^    . 

Note.— The  Indian  projects  are  separately  classified  because  they  are  not  constructed  under  the  terms 
of  the  reclamation  law,  but  in  each  case  are  aathoris^d  by  specifled  statute  in  cannection  with  th«  appro- 
priations for  the  Indian  Offloa. 
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A  more  detailed  discussion  of  the  causes  of  seepage  and  water 
logging  of  soils  may  be  found  in  the  twelfth,  thirteenth,  and  four- 
teenth annual  reporta  A  description  of  the  drainage  work  in  prog- 
ress will  be  found,  under  the  discussion  of  projects. 

The  construction  of  drainage  works  to  relieve  seeped  conditions 
and  protect  lands  from  excess  water  was  continued  on  the  Boise, 
Huntley,  Nortii  Platte,  Rio  Grande,  Truckee-Carson,  Klamath,  and 
Shoshone  projects  during  the  year  1915-16.  On  the  Flathead  project 
drainage  construction  was  also  carried  on  for  the  relief  of  seeped 
areas  in  the  town  of  Poison,  on  the  southern  shore  of  Flathead  Lake. 
Surveys  and  investigations  have  been  prosecuted  leading  to  the 
planning  of  drainage  works  for  the  Yuma,  Salt  Eiver,  Uncompahgre, 
and  Belle  Fourche  projects.  Surveys  and  preparation  of  plans  for 
drainage  works  for  the  Grand  Valley  drainage  district  were  begun. 
This  work  is  being  done  under  contract  between  the  United  States 
and  the  district. 

Estimates  of  seepage  and  summary  of  drainage  work  to  June  SO,  1916. 


Diahis. 

Estimated 
area  dam- 
aged by 
seepage. 

Estimated 
area  pro- 
tected by 

oan- 
stracted 
drains. 

Estimated 
area  to  be 

Projwta. 

Open. 

Closed. 

protected 
when  all 
drains  au- 
thorized 
are  con- 
structed. 

Aiiwo^'^if^fm^:  Yumft , 

Miles. 
11.6 

.7 

4 

Aeret. 
2,600 

275 
15,000 

10,500 

6,200 

2,050 

543 

360 
2,000 
2,300 
1,300 
2,900 

10,000 
3,000 

40,000 

5,600 

200 

3,000 

1,000 

^  Aeret. 
5,000 

60 

Aeret. 
17,600 

Colondoc 

QrandVaney 

Uneommbirre  Vaii^v .......  r ............. . 

BoiM— 

Pioneer  irrigation  district 

72.7 
14.2 
0.7 
108 

.18 
11.57 

.8 

25.000 
10,000 
3,500 
63,933 

540 
17,000 

30,000 

Nampfr-Meridlan  district 

50,000 
3,500 
64,000 

other  parts  of  project 

Minidoka.. 

Montana: 

FiatbeBd 

1.47 
88.02 

700 

Huntley 

24,000 

Sun  River 

MontanarNorth  Dakota:  Lower  Yellowstone... 

5.6 
17.5 

1,600 
4,000 

Nabraska-Wyomine:  North  Platte 

9.7 

3.79 

3.8 

5,000 

N#rada:  Trnekee-Carson 

NcwMexko:  Carlsbad 

2.3 
1.8 

40 
10 

870 
1,000 

17,000 
2,000 

5,200 

NffW  Mexico-TexM:  Rio  Onwide 

(1) 

Onma: 

Klamath  

29,600 

TTfnrtffli^.     .. 

2,000 

Booth  Dakota:  BeOe  Fourche 

Wyomhig:  Shoshone 

10.32 

55.05 

15,500 

20,500 

Total 

325.07 

116.63 

106,228 

166,993 

252,000 

1  Tentative  plans  have  been  formed  for  the  drainage  of  100.000  acres,  but  drainage  lines  that  will  protect 
ODly  12,000  acres  have  been  approved.  The  approval  of  further  work  is  suspended  pending  the  formation 
odnigation  districts. 

The  drainage  works  constructed  have  generally  been  effective  in 
lowering  the  ground  waters  on  areas  they  have  been  intended  to 
serve.  The  results  have  been  the  reclamation  of  areas  already  seeped 
and  the  protection  of  additional  areas  where  seepage  was  threatened. 
The  progress  of  reclaiming  lands  from  the  effects  of  seepage  and 
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water  logging  after  the  water  table  has  been  lowered  depends  in  a 
large  measure  upon  the  care  used  in  cultivation  and  washing  out 
the  alkali  from  the  surface  soils.  Lands  that  have  been  in  a 
seeped  condition  for  some  time  ordinarily  have  an  accumulation  of 
alkali  salts  on  or  near  the  surface  and  are  tightly  compacted,  due 
to  the  continued  action  of  water  upon  them.  Such  lands  require 
great  care  in  order  to  bring  them  into  a  condition  suitable  for  grow- 
ing crops.  Where  drainage  works  have  been  provided  and  the 
water  table  lowered  before  the  lands  have  become  water-logged  and 
alkaline,  no  especial  difficulty  is  experienced  in  getting  crops  started 
upon  them.  In  some  instances  drains  have  been  built  and  the  groimd 
water  lowered  without  serious  crop  losses. 

Observations  to  determine  the  height  of  water  table  have  been 
carried  on  over  various  projects.  The  purpose  of  this  work  is  to 
anticipate  any  rise  in  ground  waters  that  would  cause  seepage  condi- 
tions and  also  to  furnish  necessary  data  for  planning  drainage  works. 
In  order  to  protect  lands  from  becoming  seeped  and  the  resultant 
crop  losses  on  large  areas,  it  is  necessary  that  the  construction  of 
drainage  works  be  started  before  the  water  table  rises  sufficiently 
high  to  destroy  the  irrigability  of  the  land  and  render  it  unfit  for 
crop  production. 

The  reclamation  extension  act,  section  4,  provides  that  no  increase 
in  construction  charges  shall  hereafter  be  made  after  they  have  been 
fixed  by  public  notice,  except  by  agreement  between  the  Secretai-y 
of  the  Interior  and  a  majority  of  the  water-right  applicants  and 
entrymen  to  be  affected  by  such  increase.  This  has  made  it  neces- 
sary in  many  cases  where  drainage  works  were  required  that  a  suffi- 
cient number  of  water-right  applicants  make  agreements  before 
construction  work  could  be  begun.  During  the  year  1915-16  supple- 
mental drainage  construction  was  carried  on  on  the  Huntley,  Sho- 
shone, and  Klamath  projects.  This  requirement  of  making  contracts 
for  supplemental  construction  tends  in  a  manner  to  delay  the  taking 
up  of  work.  Where  seepage  has  appeared  on  but  a  small  portion  oi 
the  project,  the  settlers  on  lands  not  so  affected  do  not  in  all  cases 
realize  the  necessity  of  constructing  drains  in  order  to  prevent  the 
spread  of  seepage.  It  is  only  when  a  majority  of  the  settlers  on  a 
project  have  been  brought  to  see  the  necessity  of  such  work  for  pro- 
tecting their  lands  that  funds  for  the  work  can  be  provided. 

In  connection  with  the  construction  of  drains-,  especially  those  of 
the  closed  type,  studies  have  been  made  of  various  materials  avail- 
able for  such  construction.  These  studies  have  led  to  the  adoption 
of  specifications  for  tile  based  upon  inspection  and  strength  tests. 
The  inspection  and  tests  of  this  material  have  been  carried  on  largely 
by  the  office  of  the  cement  expert. 

POWEE  DEVELOPMENT. 

On  several  of  the  projects  power  has  been  developed  to  supply 
irrigation  and  drainage  pumping  plants  and  the  requirements  of 
construction  work.  In  some  cases  surplus  power  is  available  and 
such  power  is  being  sold  for  domestic  and  industrial  use.  The  sale 
of  excess  power  has  not  only  resulted  in  a  considerable  income  in 
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many  cases  but  has  also  been  an  important  factor  in  the  development 
of  the  projects  and  the  improvement  of  the  living  conditions  of  the 
communities. 

Hydroelectric  developments  on  irrigation  canals  or  at  storage 
reservoirs  are  as  a  rule  not  well  adapted  to  straight  commercial  serv- 
ice, due  to  the  great  seasonal  variation  of  stream  flow  available  for 
the  generation  of  power,  but  with  an  irrigation  pumping  load  the 
greatest  power  demand  is  often  nearly  coincident  with  the  greatest 
supply  and  such  sites  can  be  economically  developed.  Power  for  such 
purposes  can  usually  be  developed  cheaper  in  connection  with  an  irri- 
gation project  than  as  a  purely  power  proposition,  since  many  of  the 
preliminary  expenses  and  often  much  expensive  construction  work  is 
borne  in  pai-t  at  least  by  the  gravity-irrigation  development.  Fur- 
thermore, where  the  developments  are  made  by  the  Reclamation 
Service  the  expenses  of  promotion  and  financing  are  eliminated  and 
there  are  no  interest  charges.  In  general,  the  conditions  are  therefore 
favorable  for  power  development  for  pumping  purposes  and  for  low 
cost  of  surplus  power  for  commercial  use. 

In  the  construction  of  the  larger  dams  electric  power  has  been 
used  almost  exclusively,  and  owing  to  its  great  flexibility  and  ease 
with  which  it  can  be  distributed  to  the  various  pieces  of  equipment, 
it  has  been  an  important  factor  in  cheapening  and  expediting  the 
work.  Special  care  has  been  taken  to  protect  the  workmen  from  acci- 
dental injuries,  and  notwithstanding  extensive  use  of  2,200- volt  cur- 
rent, few  serious  accidents  have  occurred.  Electricity  has  also  been 
employed  successfully  in  the  construction  of  irrigation  and  drainage 
canals  by  means  of  motor-operated  steam  shovels  and  dragline  ex- 
cavators. The  larger  part  of  the  power  required  has  been  supplied 
from  developments  made  by  the  Reclamation  Service,  although  in  a 
few  instances  power  has  been  purchased  from  commercial  companies. 
Power  plants  have  as  a  rule  been  designed  and  constructed  for  perma- 
nent operation,  the  surplus  power  during  the  construction  period 
being  sold  commercially,  and  upon  completion  of  the  work  the  entire 
output  of  the  plant  becomes  available  tor  such  disposition.  In  two 
cases  power  plants  have  been  leased  under  competitive  bids  to  be 
operated  by  private  companies. 

The  foUowmg  tables  show  the  power  and  pumping  plants  installed 
on  the  various  projects  and  the  results  of  operation  for  the  fiscal  year 
ending  June  30,  1916. 
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Pumpino  planis  operated  by  tJte  United  States  Reolwnation  Qervice  during  fUcal 

year  1915-16, 


Nam*  of 

plant. 


Typ«.i 


Capac- 
ity of 


Num- 
ber 
of 

emits. 


Haad 
pompad 
against. 


Fintoost 
of  plant. 


used  for 
pumping. 


Aore- 

feet 

pampad. 


Goat 
p«r 

acra- 
foot. 


SaltRlTcr.. 

Do 

Do 

Do.... 

Do 

Do 

Do 

Do.... 

Do...., 

Do...., 
BCinldoka.. 

Do 

Do 

Do 

Do 

Do.... 
Do.... 
Do...., 

North 

Dakota 

Ponqtlng. 

Do 

Do.... 
Do.... 

Do.... 

Himtl^... 


Okanogan 

Yuma.... 

Do... 

Yaldma.. 

Do... 
Do... 


BattaryA... 
Battary  B... 
Battery  C... 
Battery  D... 
Battery  E... 
Battery  F... 


San  Fran- 
dflco. 

HcQneen 
well. 

High  line.... 

First  Uft 

Second  Uft.. 

Third  Uft.... 

West  end... 

1812  pump- 
ing statton. 

A4rai8a.... 

1817  raise 

114  pumping 
staUon.s 

Substation 
A.» 

Substation 

B.» 

Barge* 

Substation 

D.» 
Substation 

E  * 
Balantine 

pumping 

stattian. 
Robinson 

flBtpump- 

Reaervation 
drainage 
pump. 

Yuma  Val- 
ley pump- 
ing plant.4 

Snipes 
Mountain. 

HlUcrest.... 

Outlook 


V.ltD.C... 

do 

....do...... 

do , 

do 

....do 

H.ltD.C... 
do , 

V.M.D.C... 

H.M.D.C... 
V.M.D.C.. 

do 

do 

H.M.D.C... 
do 

Sooop  wheel. 

do 

H.M.D.C.. 


.do. 


.do. 


.....do 

S.T.D.C.. 


.....do 

V.T.D.C.. 


H.M.D.C... 
O.E.D.C.. 
....do 


V.T.D.C.. 


....do.. 
....do.. 


Horu- 
power, 
75 
75 
76 
76 
76 
75 
100 
100 

75 

150 
2,760 
2,400 
1,660 

150 


25 
10 

7.6{ 

175 


100 

540 
40 

450 

506 

200 

no 

40 

500 

35 
800 


3 
3 


Ftet. 
40.0 
46.2 
48.4 
46.5 
44.6 
32.0 
31.3 

aao 

40.0 

43.0 
39.14 
30.34 
29.04 
20.74 
8.77 


3.01 
5.19 
7 

27.4 


27.4 


80.0 
21.6 


50.7 
46.32 


116,426.40 
20,603.87 
16,734.94 
19,358.12 
21,848.29 
16,806.00 
8,134.41 
39,97&98 

17,264.44 

27,228.70 
180,314.33 
187,090.51 
99,961.49 
18,371.66 
1,008.76 

3,202.34 
3,636.04 
2,891.61 

12,560.36 


7,386.45 

34,712.09 
I  Part  of 
>  steam 
I    plant. 

71,522.30 


EOawaU' 
htmn. 

67,300 
139,128 
141,891 
158,220 
146,458 
106,000 
156,602 

40,984 

60,601 

1,716,910 
8,182,910 

^12,109,400 

842,076 
3,886 


631.6 
1,775.0 
1,843.84 
3,261.88 
1,977.88 
1,488.68 
1,945.4 


19,726 

2,248 

483 


675.1 

28,498.1 
177,419 
/147,411 
\87^ 
6,n9.97 
23a  49 

1,996.80 
430.81 


SI.  93 
1.176 
L006 
.998 

1.167 

1.102 

.966 

3.545 

.877 

.647 

.2422 

.3870 
.4130 

.1074 
.2580 


6,508 


.064 


3      188 


5to6 


197 


108 
100 


27,678.04 
6,775.60 

ooaoo 


»42,03a00 

5,660.00 
•82,850.00 


2,800 


758 


2,006 

175 
1,640 


.588 

.928 

L15 
.86 


ftO.E.D.C- 
Ifugal  pump. 


iTypaV.  H.  D.  C— vertical  motor-driven  centciftigal  pump.    Type  H.  M.  D.  C— horisontal  motor- 
dilTen  eentzlfugal pump.    Type  S.  T.  D.  C-  steam-turbine-driven  centrifugal  pump.    Type  C 
gM-«ngln*<lrlven  centrifugal  pump.    Type  V.  T.  D.  C- vertical  hydrauliCHdriven  centrlXuga 

«  Completed  June  30, 1916/ 

•  Plsnt  not  operated  during  year. 
«  TamporarUy  installed. 
»  Plant  70  per  cent  complete. 

•  Plsnt  93  per  cent  oompleta. 
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UMDJSVBLOFKD  POWS& 

In  the  following  table  are  listed  the  power  site^  whicb  have  been  in- 
vi*Hti^ated  more  or  less  completely  by  the  Reclamation  Service  but 
which  have  not  \)een  developed.  The  data  given  are  necessarily  in 
many  cafies  only  roughly  approximate,  but  the  table  serves  to  indicate 
the  great  [)Ower  possibilities  of  the  projects. 

Undeveloped  icater  power. 


ProJ«rt. 


Name  of  plaot 


Head.      Honepower. 


Arttfrtm^'alitomia: 

Viirna 

I>o 

Uo 

(ftllfomte: 

Ironf'ftnyon 

Orland 

PJtUiver 

I>o 

Do 

CoUmtlo: 

(Irand  Valley  >.... 
I'lU'ompahKr**'.-- 
Idaho: 

Bolne 

r)o.» 

Minidoka 

Do 

Montana: 

Flathead  (Indian). 

Do. 

Do. 

Do. 

Do. 


Drop  in  ralUomia  Canal. 

Am* 

lApma  Dam  Moubtfiil).. 


Iron  Canyon 

Drop,  hlfch  line  to  South  ('anal. 

Hat  Creek 

FallUlver 

HIk  Hcnd 


Huntley 

Montana-North  I>akota: 

I/ower  Yellowstone  i 

NibrMka: 

North  PlatU* 

Neva<la: 

1*runke6<^anion 

Do 

New  Mexlco-Texae:  Rlephant 

Butte. 
Oregon: 

(Columbia  Rlvtr 

DeiK*hiitee 

HIlverKake 

tJmalllla 

Wumer  Vallov 

Willurnelte  Valley 

Do 

Do 


()regon-(  •allfomla:  Klamath . 
UUh:  Htrawberry  Valley. . . . 
WaehlnKton: 

Columbia  River 

OkanoKan 

Do 

Yaklma-Sunnyiilde 

Do 

Yaklma-Tleton 

Yakima-Wapato 

Do 

Do 

Do 

Wyoml&i:  Sboebone 


Main  Canal •. | 

Various  sites ' 


Arrowrock  Dam 

Various  sites 

Miiii'loka  Dam 

Hea<lof  WalcottLake. 


No.  1  Newell  Tunnel 

No.  2  Buffalo  Dam 

No.  3 

No.  4 

No.  5 

Seoond  drop,  main  canal . 


Lateral  K.  K.  drop.. 
Pathfinder  Dam.... 


Lahontan 

26  foot  drop 

Elephant  fiutte  Dam. 


Celflo  Falls 

4  sites 

Hflver  Creek 

Drainage  outfall 

Deep  Creek 

BiuUlam  River  and  Marlon  Lake 

McKenzio  River,  2  pbmts 

Middle  Fork  Willamette  and  Wuldo  Lake  Stor- 

Vanous  sites 

Spanish  Fork 

Priest  Rapids 

Holmon  ('reek  No.  I 

Halmon  Creek  No.  3 

Mnbton 

Main  Canal 

LaUralK 

DropO.. 

Drop  I 

Drop  2 

Drops 

Shoshone.^ 


Feet. 
10 
22 
9-18 

60-130 

27 

200 

TTMOO 

SU0  900 

31-48 
18-100 

00-230 

20-90 

46 

46 

100 
48 
24 
88 
10 
41 


60-200 

120 

26 

65-186 


45-106 

65-110 

48-120 

28 


415-550 
M,400 

21-88 
126 

60 
347 
441 
44 
54 
100 
24 
40 
32 
34 
200 


Total 1,606,800.1,964,300 


1,300 
9,000 
4,000 

35,000 

678 

9,000-12,000 

7,000-40,000 

150,000 

8,000 
40,000 

10,000-20,000 

1,900 

10,000 

30,000 

130,000 
38,000 
19,000 
70,000 
15,000 
275 

314 

17,000-60,000 

5,000 
2,900 
12,000 


500,000-800,000 
90,000-100,000 
2900 
146 
2,000 
14,000 
30,500 
66;000 

10,000 
1,500 

200,000 

.      2,000 

3,550 

131 

276 

8,410 

2,930 

4,063 

2,443 

1,488 

40,000 


^  Power  from  Irriiratlon  flow  onlj. 
•  SoToral  stages. 
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EIEGTBICAL  AND  MECHANICAL  ENGINEERINa. 

The  following  is  a  general  report  of  the  work  accomplished  by  the 
electrical  division  of  the  Denver  office  during  the  fiscal  year  ending 
June30,  1916: 

Arizona^  Salt  River  project. — The  Crosscut  power  plant  near 
Tempe,  Ariz.,  was  completed  and  the  official  capacity  and  effi- 
ciency tests  were  made  in  January,  1916.  In  this  plant  are  installed 
six  vertical  impulse  wheels,  each  of  1,000-horsepower  capacity  operat- 
ing under  a  head  of  117  feet.  The  water  wheels  have  a  guaranteed 
efficiency  of  76  per  cent  at  1,000-horsepower  capacity  and  under  test 
developed  a  maximum  efficiency  of  over  79  per  cent  All  of  the 
difficulties  met  with  in  the  construction  of  this  plant  have  been  over- 
come successfully  and  it  is  now  in  continuous  and  satisfactory  opera- 
tion. So  little  trouble  is  encountered  in  the  operation  of  this  plant 
that  a  crew  of  five  men,  including  the  chief  and  one  janitor,  have 
no  difficulty  in  operating  the  plant. 

At  the  Koosevelt  power  house  a  connection  between  the  sluicing 
tunnel  and  the  7-foot  penstock  was  designed  and  material  purchased. 
This  connection  will  make  it  possible  to  operate  units  Nos.  1,  2,  and  3 
on  clear  water  from  the  reservoir  and  will  make  it  unnecessary,  for 
the  present  at  least,  to  repair  the  power  canal  and  its  diversion  dam 
which  were  seriously  damaged  in  the  floods  of  Januarv,  1916.  The 
two  regulatinjg  needle  valves  to  be  used  at  the  end  oi  the  sluicing 
tunnel  in  conjunction  with  this  installation  were  delivered  but  have 
not  been  installed. 

The  condition  of  the  north  outlet  at  the  Roosevelt  Dam  was  given 
careful  study  and  tentative  designs  of  supplemental  valves  for  the 
control  of  this  outlet  were  prepared  and  submitted  to  a  board  of 
engineers  which  convened  at  Koosevelt  June  20, 1916. 

The  installation  of  the  sixth  generating  unit  at  the  Roosevelt  power 
house  with  a  capacity  of  5,000  kv-a.  was  completed  and  the  unit 
placed  in  operation.  This  raises  the  capacity  of  the  Roosevelt  plant 
from  5,500  to  10,500  kv-a.  The  operation  of  this  unit  has  proven 
very  satisfactory  and  the  addition  of  this  large  generator  to  the 
system  has  been  very  beneficial  to  the  service  rendered  to  various 
customers  receiving  power. 

ArizonOr-Califomiaj  Yuma  project, — Preliminary  studies  of  the 
proposed  Yuma  Mesa  pumping  plant  operated  by. power  developed 
at  the  drop  in  the  main  canal  were  made  and  estimates  of  the  cost 
of  this  system  were  partially  completed.  The  design  of  a  drainage 
pumping  plant  to  be  operated  by  internal  combustion  engines  was 
also  imder  consideration. 

Colorado^  Grand  Valley  project. — Electric  equipment  consisting 
of  a  gasoline-driven  generator,  storage  battery,  motors,  and  con- 
trollers, for  the  operation  of  the  rolling  crest  of  the  Grand  River 
diversion  dam,  was  purchased  and  installed.  The  apparatus  is 
designed  to  raise  the  crest  at  any  speed  desired  by  the  operator  and 
to  safeguard  the  mechanism  by  dynamic  braking  while  lowering. 

Idahos  Boise  project, — The  Boise  River  power  plant  which  has 
supplied  power  for  the  construction  of  the  Arrowrock  Dam  was 
leased  for  a  term  of  five  years  to  the  Electric  Investment  Company  of 
Boise,  this  lease  taking  effect  July   1,   1916.    The   20  balanced 
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valves  installed  at  the  Arrowrock  Dam  have  now  been  in  successful 
operation  for  two  years  and  inspection  of  the  outtets  shows  that 
they  are  still  in  perfect  condition. 

Idaho,  Minidoka  project. — The  Boersch  Lake  drainage  pumping 
I'hint.  consisting  of  two  25-second-feet  vertical  pumps,  was  com- 
pleted and  placed  in  operation.  The  114  pumping  plant  near 
Acequia  was  installed  and  placed  in  operation.  This  plant  has  a 
capacity  of  4  second-feet  at  9J  feet  lift  and  consists  of  a  centrifugal 
pump  geared  to  an  induction  motor.  In  connection  w^ith  this  plant 
an  outdoor  substation  consisting  of  a  transformer  and  switches 
mounted  <'n  a  steel  tower  was  installed  near  the  30,000-volt  trans- 
mission line  at  Acequia.  A  similar  substation  was  installed  for 
delivering  a  small  amount  of  power  to  consumers  at  Marshfield. 
A  contract  for  delivering  power  to  the  town  of  Albion  was  consum- 
mated and  transmission  line  and  substation  constructed.  The  con- 
tract for  delivery  of  power  to  the  city  of  Burley  was  rewritten  and 
the  amount  of  power  to  be  delivered  increased  from  1,600  to  2,500 
kilowatts.  The  new  contract  provides  for  the  installation  of  1,200- 
kilowatt  transformer  capacity  in  the  Government  substation,  these 
transformers  to  be  furnished  by  the  city  and  paid  for  in  power. 
Propositions  were  received  from  the  Mountain  States  Telephone  Co. 
for  the  purchase  of  the  project  telephone  lines  and  from  the  Minidoka 
Mutual  Telephone  Co.  for  the  lease  of  the  telephone  lines  north  of 
the  river.     Both  of  these  propositions  were  rejected. 

Montana^  Huntley  project— The  capacity  of  the  direct  pumping 
units  at  the  Ballantine  pumping  plant  was  increased  approximately 
10  per  cent  by  the  purchase  and  installation  of  new  turbine  runners 
and  gates. 

Necada^  Trucl'ee-C arson  project — The  third  unit  installed  at  the 
Lahonton  power  plant  by  the  Canyon  Power  Co.,  now  operating 
this  plant  under  lease,  was  tested  and  accepted  on  the  part  of  the 
Kechimation  Service. 

Xcw  Mexico ^  Rio  Grande  project^  Elenhant  Butte  storage. — The 
hydroelectric  plant  consisting  of  a  ir)0-kilowatt  generator  connected 
to  a  •225-horsepower  spiral-flume  turbine  was  installed  and  placed  in 
operation.  This  plant  was  operated  to  relieve  the  steam  plant  dur- 
ing the  latter  part  of  construction  and  will  be  used  for  lighting  the 
dam  and  supplying  various  motors  required  in  connection  wuth  the 
operation  of  the  control  valves.  A  metal  spraying  pistol  was  leased 
from  the  Metals  Coating  Co.  of  America  and  experiments  are  being 
made  in  the  repair  of  erosion  by  this  means.  The  operation  of  the 
balanced  valves  for  the  Elephant  Butte  Dam  was  studied  and 
tentative  designs  prepared  for  the  correction  of  certain  difficulties 
which  developed  with  these  outlets.  Such  difficulties  have  not  yet 
become  of  sufficient  importance  to  warrant  any  change  in  the  pres- 
ent method  of  operation. 

North  Dakota,  North  Dakota  pumping  project. — Assistance  was 
given  in  negotiating  a  revision  of  the  commercial  power  contract  with 
the  city  of  Williston,  and  in  an  attempt  to  revive  the  operation  of 
this  project  for  the  season  of  1916. 

Oregon^  Klamath  project. — The  lease  of  the  Keno  Canal  for  power 
purposes  was  considered  and  a  draft  of  specifications  prepared  and 
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submitted  to  the  project  manager  for  coAsideration.  An  estimate 
of  a  direct  pumping  plant  for  the  Pine  Grove  irrigation  district 
was  prepared. 

I'tah^  Strawherry  Valley  project. — The  question  of  the. future  op- 
eration of  the  Strawberry  valley  power  plant  was  considered  at  a 
board  meeting  on  February  12,  1916,  and  specifications  for  lease  of 
the  plant  were  prepared  and  issued. 

Washington^  Okanogan  project, — The  power  and  pumping  system 
for  the  irrigation  of  Robinson  Flat  was  tried  out  and  the  turbines  at 
the  two  power  plants  tested.  The  turbine  at  plant  No.  1  developed 
an  efficiency  considerably  in  excess  of  the  guaranties,  but  No.  2 
turbine  was  somewhat  deficient  in  capacity.  A  new  runner  has  been 
furnished  by  the  contractor  and  will  be  tested  during  the  summer  of 
1916.  A  surge  pipe  has  been  installed  near  the  Robinson  Flat  pump- 
ing plant  to  eliminate  the  effect  of  water  hammer  in  the  long  de- 
livery pipe. 

Washington^  Yakima  project^  Sunnyside  umt. — The  Snipes  Moun- 
tain pumping  plant  was  put  in  operation  at  the  beginnmg  of  the 
season  of  1915,  but  its  operation  is  not  yet  entirely  satisfactory. 
Plans  and  specifications  lor  the  Grandview  power  and  pumping 
plants  were  prepared  and  bids  were  received  for  all  construction 
work  in  connection' with  this  project  before  the  end  of  the  fiscal  year. 
No  contracts  were  let,  as  the  irrigation  district  had  not  at  that  time 
fulfilled  the  necessary  legal  requirements.  The  Outlook  direct- 
pumping  plant  was  placed  in  operation  at  the  beginning  of  the  irri- 
gation season  of  1916,  and  preliminary  efficiency  and  capacity  tests 
were  made. 

Wyoming^  Shoshone  project. — The  two  balanced  valves  installed 
at  the  Shoshone  Dam  were  tried  out  for  the  first  time  in  May,  1916, 
and  operated  with  entire  satisfaction. 

General. — ^The  electrical  department  was  transferred  from  Los 
Angeles  to  Denver  and  consolidated  with  the  office  of  the  chief  of 
construction,  July  15, 1915.  In  addition  to  the  work  above  outlined, 
this  division  has  provided  inspection  for  material  and  equipment 
purchased  in  Denver  and  vicinity.  One  of  the  functions  of  this 
department  is  to  assist  the  purchasing  department  in  all  electrical 
or  mechanical  purchases.  It  also  has  general  supervision  over  the 
operation  of  the  power  and  pumping  plants  and  the  design  of 
mechanical  and  electrical  devices  of  the  service, 

CEMENT-TESTING  WORK. 

The  amount  of  cement  for  which  tests  were  made  during  the 
fiscal  year  ending  June  30,  1916,  was  171,213  barrels,  of  which 
168,213  barrels  were  accepted  and  3,000  barrels  rejected.  The  fol- 
lowing table  shows' the  number  of  barrels  for  which  tests  have  been 
made,  and  the  amount  and  per  cent  accepted,  from  1904,  when  the 
testing  laboratory  was  opened,  to  June  30,  1916: 
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Yew. 


Amoont 

for  which 

tests  were 

made. 


Accepted. 


Amount. 


Perceot 


Jan.  1, 1904,  to  June  ao,  1906 
Year  ending  June  30, 1907. . 
Yeaf  ending  June  30, 1908 . . 
Year  ending  June  30, 1909 . . 
Year  ending  June  30, 1910. . 
Year  ending  June  30, 1911 . . 
Year  ending  June  30, 1912. . 
Year  ending  June  30, 1913. . 
Year  ending  June  30, 1914. . 
Year  ending  June  30, 1915. . 
Year  ending  June  30, 1916. . 

Total 


Bands, 
160,044 
197,321 
147,554 
196,097 
140,293 
93,986 
160,553 
181,653 
404,885 
602,288 
171,213 


Barrdt, 
146,602 
191,204 
137,536 
163,733 
127,743 


149,303 
170,473 
891,135 
583,588 
168,213 


91.6 
96.9 
08.3 
83.5 
OLl 
04.6 
93.0 
03.8 
06.6 
96.0 
08.3 


2,455,887 


2,318,506 


04.4 


All  cement  purchased  during  the  fiscal  year  ending  June  30,  1916, 
has  been  purchased  under  the  United  States  Government  specifica- 
tions for  Portland  cement  issued  under  date  of  May  1, 1912,  and 
the  methods  of  testing  employed  in  the  laboratory  have  been  in  ac- 
cordance with  those  provided  for  in  these  specifications.  In  the  ap- 
pendix will  be  found  a  table  giving  the  average  results  of  all  tests 
on  accepted  cement  from  January  1,  1904,  to  June  30, 1916. 

Regular  sets  of  long-time  tests  have  been  continued,  and  occasional 
chemical  analyses  have  been  made  as  a  matter  of  record  on  all  brands 
under  test.  Other  general  work  has  included  tests  on  samples  of  con- 
crete aggregates  from  various  projects;  water  analyses  for  various 
projects;  inspection  of  drain-tile  shipments;  and  miscellaneous  tests 
and  analyses  as  required.  In  connection  with  the  long-time  tests, 
compressive  tests  have  been  added  to  the  tensile  tests  of  which  those 
have  heretofore  consisted. 

The  laboratory  has  cooperated  during  the  year  with  the  United 
States  Bureau  or  Standards  in  starting  a  series  of  field  experiments 
in  connection  with  the  investigation  of  the  action  of  alkali  on  cement 
concrete.  This  has  consisted  of  the  manufacture  of  large-sized  speci- 
mens of  concrete,  both  from  standard  materials  at  the  laboratory  and 
from  field  materials  available  at  several  of  the  projects,  and  the  ex- 
posure of  the  specimens  for  test  at  various  points  on  those  projects 
where  alkali  conditions  prevail. 

LEOAI  DIVISION. 

The  chief  counsel  of  the  Reclamation  Service  has  charge  of  the 
work  of  the  service  affecting  its  legal  side.  In  this  are  involved 
litigation,  the  initiation  and  protection  of  water  rights,  the  making  of 
contracts,  the  purchase  of  lands,  the  withdrawal  of  lands  from  entry 
and  their  restoration;  also  many  questions  affecting  entries,  farm 
units,  etc. 

Besides  the  Washington  office,  there  are  nine  offices  in  the  field — a 
central  office  in  Denver  and  eight  others  distributed  somewhat  in 
accordance  with  the  geographic  divisions  into  which  the  work  of  the 
service  is  divided. 

The  force  consists  of  attorneys,  clerks,  and  stenographers,  being  a 
total  of  about  47  persons,  some  of  them  being  temporarily  employed 
for  special  work. 
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Durinff  the  fiscal  year  1916  there  were  65  lawsuits  affecting  the  in- 
terests of  the  service,  involving  a  total-  of  about  SSjOOOjOOO  where  a 
money  consideration  was  given,  while  several  times  that  amount  was 
involved  in  other  cases  of  water-right  adjudications,  injunctions,  etc. 
The  immediate  supervision  of  these  suits  is  in  the  Department  of 
Justice,  but  the  legal  division  of  the  service  devotes  a  large  part  of 
its  time  to  the  preparation  of  these  cases  under  the  personal  direc- 
tion of  the  chief  counsel. 

About  1,750  contracts  were  executed  during  the  fiscal  year,  in- 
volving about  $4,000,000. 

A  large  part  of  the  correspondence  in  the  field  is  handled  by  or 
through  the  district  counsel,  while  most  of  the  correspondence  in  the 
Washmgton  office  is  passed  upon  and  handled  by  the  legal  division, 
for  the  reason  that  legal  considerations  are  involved  in  the  large 
majority  of  matters  considered. 

During  the  fiscal  year  an  investigation  of  the  irrigation  possibilities 
on  Green  Biver  and  its  tributaries  in  Wyoming  was  undertaken  in 
cooperation  with  the  State  of  Wyoming.  This  involved  the  careful 
study  of  the  water  rights  in  this  drainage  area,  and  in  view  of  the 
importance  of  the  subject  this  investigation  as  regards  the  existing 
andpossible  water-right  claims  has  been  extended  to  the  entire  basin 
of  Colorado  Biver,  and  a  force  of  10  or  12  attorneys  and  assistants 
ha9  been  engaged  auring  the  greater  part  of  the  fiscal  year  in  exam- 
ining and  digesting  the  officii  records  of  the  7  States  in  which  the 
Colorado  Biver  drainage  basin  lies,  and  also  in  making  a  careful 
study  of  the  legal  questions  involved. 

This  investigation  is  one  of  the  most  important  which  the  service 
has  taken  up,  as  the  Colorado  drainage  area  covers  a  very  large  pro- 
portion of  the  irrigated  section  of  the  country,  and  the  local,  inter- 
state, and  international  questions  which  must  be  solved  in  tbe  proper 
utilization  of  its  waters  are  of  far-reachins  effect. 

The  chief  counsel  is  the  legal  adviser  or  the  Secretary  in  all  mat- 
ters relating  to  the  work  of  the  Reclamation  Service  and  in  special 
cases  involvmg  irrigation  questions. 

CONTBACTS  XTKBEB  WABBEN  AGX. 

[Feb.  21,  1011,  86  Stat,  925.] 
BOISE  PROJECT,  IDAHO. 


Name  of  oontractor. 


ofwat« 
Ini 


Farmen  Coop«ratfTt  Dltoh  Co 

Farmers  Union  Dltoh  Co 

Joeephlne  Qallaher 

Nampa-Kerldian  Irrigation  District. 

Pkmeerlrrication  District 

SatUera' In^tion  District 

Booth  Boise  Mntoal  Irrigation  Co. . . 
BtvenidaliTigatiQnCo. 

Do 7. 

Now  Toik  Canal  Co 

Do 


Aug.  10,1915 
July  33,1915 
Aug.  16,1915 
Aug.  13,1915 
July  37,1915 

do 

Aug.  13,1915 
July  38,1915 
Aug.  17,1915 
July  33,1915 
Aug.  11,1915 


1,900 

3,010 

30 

4,aoo 

5,000 

1,800 

300 

>  3,0QL17 

>  9,7Sl.U 


lONIDOKA  PBOJEOT,  IDAHO — ^JACKSON  LAKE  BNLARGBMENT. 


Knhnlirigation  4  Canal  Co.  and  Twin  Falls  Canal  Co Feb.  36,1918       409,000 


eisod"— 16 — 3 
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NORTH   PLATTE   PBOJEOT,    NEBBASKA-WYOMINfl 
PBBMjfNENT  WATBE  8UmT. 


Nam*. 


Amoont 

ofvratcr 

lnacr»- 

feet 


Tri-Stat«  Land  Co.  (saoceeded  by  Fanners'  Irrigation  District). 


Gering  Irrigation  District 

Caitial  Irrigation  District. 

3himno7  Rock  Irrigation  Canal  A  Water  Power  Co. 

Boerlina  Irrigation  Canal  Co. 

Browns  Creek  Irrigation  District 

Bridgeport  Irrigation  District 

Pleasant  Valley  Lateral  Association 

Goshen  Land  Co 


30,1912 
,  30,1912 
0.1912 
31,1915 
17,1918 
4,1914 
6,1913 
4,1914 
6,1918 
6,1914 
6,1918 
14,1913 
4,1914 
14,1916 
16,1915 
1,1916 


400,000 

20,000 
3^466 


9,060 

}  13,880 

^  16,624 
6,578.6 
18^662 


TKUPOKABT  WATSB  SUTPLT. 


Dawscn  County  Irrigation  Co June    1,1916        >  1,000 


1  With  optional  increase;  3,000  acre-feet  delivered  during  fiscal  year  1916. 
BIO  GRANDE  PBOJECT,  NEW  MEXICO-TEXAS. 


Lee  Moor. 


Mar.    3,1916  1,000 


TAKIMA  PROJECT,  WABHINGffON. 


Nameofcontracter. 


DateofooB- 
traot 


Afldoontof 
water  in 
acn-fSet 


W.  O.  Bradbury 

Orandview  Irrigation  District 

Granger  Irrigation  District 

Kit^asRediunatlon  District 

W.Moeller 

Outlook  Irrigation  District 

Pomona  Heights  Irrigation  District. . 
Snipes  Mountain  Irrigation  DisMot.  . 

Sunnyslde  Irrigation  District 

Union  Gap  Irr^tiop  District 


May  22,1916 
lAug.    4,1916 

Tan.  18,1913 

(«) 
Not.  23,1914 

(«) 
Nov.  16,1914 
Oct.  6,1914 
Mar.  2,1915 


210,000 

Vii'iio 


5,366 
18,530 
4,323 


^Not  complete. 

'Under  conaideration. 

*T1i1b  will  be  changed  under  amended  contract. 

iiinaATioir. 

The  following  table  shows  the  general  progress  of  litigation  during 
the  fiscal  year: 

Number  of  cases  pending  at  beginning  of  year 48 

Number  of  cases  Initiated  during  the  year 17 

Total   65 

Number  of  cases  disposed  of  during  the  year 17 

Number  of  cases  pending  at  the  end  of  the  year 48 
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LEGISLATION. 

Legislation  affecting  the  Beclamation  Service  since  the  last  annual 
report  includes  the  following: 

The  act  approved  May  8, 1916  (Public,  No.  72),  making  provision 
in  regard  to  the  validation  of  certain  class  of  entries  on  lands  with- 
drawn under  the  second  form ; 

The  appropriation  act  approved  July  1, 1916  (Public,  No.  132) ; 

The  act  approved  July  26, 1916  (Public,  No.  167),  which  provides 
for  acceptance  of  the  provisions  of  the  reclamation  extension  act 
of  August  13, 1914,  under  certain  conditions. 

Copies  of  these  acts  will  be  found  in  the  appendix. 

DECISIONS  OF  THE  SECBETABY  OF  THE  INTEBIOS. 

A  digest  of  important  decisions  which  have  been  rendered  by  the 
Secretary  of  the  Interior  during  the  fiscal  year  will  be  found  in  the 
appendix.  Among  them  are,  also,  a  few  important  decisions  by  the 
Comptroller  of  the  Treasury. 

PUBLIC  NOTICES  AND  OBDEBS. 

Copies  of  the  public  notices  and  orders  issued  by  the  Secretary  in 
regard  to  reclamation  payments,  etc.,  during  the  fiscal  year  will  be 
found  imder  the  respective  projects.  The  following  order  relating 
to  all  projects  was  issued  on  March  16, 1916 : 

WjCsreas  under  the  terms  of  certain  public  notices  and  orders 
issued  prior  to  the  passage  of  the  act  of  August  13,  1914  (38  Stat, 
686),  the  charges  for  operation  and  maintenance  accrued  and  accu- 
mulated against  the  irritable  lands  with  requirement  for  payment 
of  the  same  at  the  time  of  filing  of  water-rimt  applications;  and 

WTiereas  the  charges  which  mus  accrued  have  in  some  cases  made 
a  very  heavy  charge  for  the  prospective  water  user  to  pay  in  addi- 
tion to  the  installment  of  construction  charges;  and 

Whereas  it  is  for  the  interest  of  the  United  States  that  accrued 
and  accumulated  charges  in  such  cases  shall  be  added  to  the  con- 
struction charges:  Now,  therefore. 

It  is  ordered^  1.  That  all  charges  for  operation  and  maintenance 
which  accrued  and  accumulated  on  or  prior  to  December  1,  1914, 
against  lands  for  which  water-right  applications  have  not  been  filed, 
shall  be  added  to  the  construction  charges  so  that  water-right  appli- 
cations may  be  made  for  such  lands  without  obligation  to  pay  the 
total  amount  of  such  charges  at  the  time  of  filing  water-right  appli- 
cation; provided  that  such  water-right  application  is  made  under 
said  act  of  Au^st  13, 1914. 

2.  The  provisions  of  this  order  shall  apply  to  all  projects  under 
which  the  operation  and  maintenance  charges  were  regarded  as 
accumulating  prior  to  August  13,  1914,  but  shall  not  apply  to  any 
lands  for  which  water-right  application  has  been  made. 

PXJBCHASES  OF  BIGHTS  AND  PBOPEBTY. 

A  statement  of  the  transactions  for  the  acquisition  of  rights  and 
property  is  given  in  the  appendix. 
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FTTSCHASE  AND  TBAITSFOBTATIOV  OF  KATEBIAIS. 

In  order  to  secure  the  highest  practical  economy  and  bring  about 
tinif ormity  in  methods  it  has  been  found  desirable  to  make  most  of 
the  purchases  through  a  central  office  located  as  near  as  possible  to 
the  principal  manufacturing  and  jobbing  districts,  and  also  near 
the  center  of  transportation  facilities.  For  this  reason  an  office  was 
maintained  for  a  number  of  years  in  the  Federal  Building,  Chicago, 
HI.,  with  facilities  for  advertising  and  purchasing  supplies  and  tor 
forwarding  these  on  the  most  economical  and  expeditious  routes. 
On  June  1, 1915,  a  general  western  headquarters  office  was  established 
in  Denver,  Colo.,  and  it  was  deemed  best  to  consolidate  all  detached 
offices  at  that  point;  the  Chicago  purchasing  force  was  accordingly 
moved  to  Denver  and  purchases  handled  from  that  point  after  that 
date.  It  was  considered  that  better  service  could  be  afforded  the 
projects  in  handling  purchases  from  the  Denver  office,  as  the  chief 
electrical  engineer,  drainage  engineer,  mechanical  engineer,  and 
technical  engineer  were  located  there,  and  these  men  could  personally 
supervise  the  drawing  of  specifications  covering  purchases  under 
their  respective  lines. 

The  total  number  of  purchases  of  supplies  for  the  field  during  the 
past  year  was  5.049,  with  a  total  value  of  $680,601.99.  The  cash  dis- 
count received  oy  prompt  payment  of  bills  ran  from  one-half  to  5 
per  cent  and  amounted  to  $6,747.38.  The  purchasing  section  also 
effected  504  transfers  of  equipment,  machinery,  material,  etc.,  be- 
tween projects,  amounting  to  $85,063.35.  A  total  of  5,398  Govern- 
ment bills  of  lading  was  issued,  covering  the  movement  of  24,769 
tons  of  freight.  The  following  table  gives  available  data  covering 
purchases  made  by  the  purchasmg  office : 


Fiscal  year. 

Number 

pur* 
cfiases. 

OroBS  amoont. 

Dlsooont. 

1910 

1,774 
1,607 
2,205 
2,735 
3,n6 
2,854 
5,049 

S504,023.60 
574,323.74 
990,018.53 
450,890.17 
471,446.28 
454,661.46 
680,601.99 

1911                       

' 

1912  

1913                                        

84,286.29 

1914       

4,604.28 

1915                                         

3,842.00 

1916                    

6,747.38 

Total  

19,340 

4,074,966.77 

19, 48a  04 

On  July  1, 1915,  the  unsettled  bills  for  freight  and  express  charges 
amounted  to  $199,819.86.  There  were  received  during  the  fiscal 
year  for  administrative  examination  new  bills  amounting  to 
$424,354.01 ;  bills  amounting  to  $494,422.64  were  examined  andT)asis 
for  settlement  was  arranged  with  claimants,  leaving  outstanding  on 
June  30,  1916,  bills  to  the  amount  of  $129,751.23.  The  commercial 
charges  on  bills  settled  would  have  amounted  to  $676,110.63. 

During  the  fiscal  year  there  were  filed  with  the  various  transpor- 
tation companies  claims  amounting  to  $22,212.45  on  copies  of  ex> 
pense  bills  covering  shipments  consigned  to  contractors  which,  as 
paid,  are  covered  into  the  reclamation  fund. 
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The  following  table  gives  general  data  regarding  freight  and  ex- 
press charges  since  1906 : 


Year. 

Bills 
aetUed. 

CommeEcial 

Dedacted   aooount   of 
ooatnotofs'  land 
gnat    and    other 
OBoaes. 

Total. 

Per  cant 

ig06-7 

8278,782.10 
360,588.04 
778,047.12 
437,082.61 
405,360.56 
610,740.23 
481,118.91 
547,705.99 
778,893.83 
475,072.36 

8470.863.26 
577,830.42 

li  403, 970. 10 
758,808.76 
666,876.50 

1,055,733.27 
837,077.59 
927,163.49 

1,398,347.96 
675,110.63 

8192,081.16 
208,247.38 
625,922.98 
821,776.16 
261,516.04 
444,998.04 
855,968.68 
379,457.50 
614,454.63 
200,088.27 

40.8 

1907-^ 

86.0 

190^J9         

44  5 

1909-10 

42.4 

1910-11           t. 

80  2 

1911-12 

42.1 

1912-13 

42.5 

I9ia-14 1 

40.9 

1914-16 

44.1 

1915-16 

42.1 

Total 

5,162,336.24 

8,786,782.07 

3,604,445.83 

41.1 

FINANCES. 

The  financial  condition  of  the  service  may  be  summed  up  in  the 
following  condensed  statement  of  total  receipts  and  expenditures. 
The  details  of  these  expenditures  are  diven  in  the  appendix. 

The  statement  of  cash  receipts  and  payments  appearing  below 
shows  that — 

At  the  beginning  of  the  fiscal  year  there  were  $2,198,769.44  cash  on 
hand. 

During  the  year  this  amount  was  augmented  by  receipts  from 
various  sources  to  a  ^and  total  of  $9,064,538.88. 

Of  the  twenty  millions  authorized  by  the  act  of  June  25, 1910  (36 
Stat.,  855),  three  and  one-half  millions  were  transferred  to  the  recla- 
mation fund. 

Cash  expenditures  during  the  fiscal  year  were  $8,805,940.21. 

Town-site  receipts  transferred  to  the  credit  of  projects  were 
$21,189.28. 

The  balance  on  hand  at  the  close  of  the  fiscal  year  amounted  to 
$2^6,178.83. 

by  the  processes  of  the  General  Land  Office  and  the  Treasury 
Department  the  receipts  from  sales  of  public  lands  are  held  in  the 
Treasury  from  six  to  nine  months  before  they  are  placed  to  the 
credit  of  the  reclamation  fund.  Estimated  receipts  from  the  sale 
of  public  lands  in  the  hands  of  the  Treasury  Department  on  June  30, 
1916,  which  had  not  been  credited  to  the  reclamation  fund  amounted 
to  approximately  $1,700,000. 

The  reclamation  fund,  which  comprises  the  moneys  received  from 
the  sale  of  public  lands,  has  now  reached  the  total  of  $88,964,431.61, 
and  from  the  sale  of  town  sites  $301,913.32. 

Transfer  vouchers,  adjusting  accounts  between  the  projects  for  the 
transfer  of  the  value  of  services  and  equipment,  amounted  to 
$545,462.58  during  the  fiscal  year  1916.  Since  the  beginning  of  the 
service  the  value  of  the  transfers  of  supplies,  materials,  equipment, 
and  services  between  projects  has  amounted  to  $5,552,221.95.  This 
system  of  transfers  between  projects  has  enabled  tiie  service  to  utilize 
eqnijpment,  materials,  supplies,  etc.,  to  their  fullest  extent  where 
needed  and  to  charge  the  cost  where  the  benefit  accrued 
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CASH  T&ANSACTIONS. 

Below  is  shown,  in  the  statement  of  cash  receipts  and  payments, 
a  smnmation  of  the  cash  transactions  during  the  fiscal  year  1916 : 

Statement  of  cash  receipts  and  payments,  fiscal  year  1916. 

BBGEIFT8. 

On  hand  July  1,  1914  (fourteenth  annual  report,  p.  39) $2,198,709.44 

Original  receipts: 

Public  land  sales $8, 049, 938. 25 

Town-site  sales 21, 189. 28 

Bond  loan 8, 500, 000. 00 

6.571,127.53 

Repayment  water-right  charges . . 964. 207. 81 

Miscellaneous  receipts 1, 406, 000. 25 

Collections  in  project  offices  not  classified 123, 346. 86 


11,263,451.39 


PAYMENTS. 


From  reclamation  fund $5, 805, 940. 21 

Bond  loan 8. 500, 000. 00 

8,805,940.21 

Town-site  receipts  transferred  to  credit  of  projects -21, 189. 28 

Balance  on  hand  to  June  30,  1916 : 

In  Treasury 1, 710, 477. 00 

In   depositaries   to   credit   of   special   fiscal 

agents 602,  498.  54 

In  project  offices  awaiting  remittances 123. 346. 36 


2, 436, 321. 90 


11, 263, 451. 39 
ASSETS,  LIABILITIES,  RESEBVES,  AND  CAPITAL. 

Below  is  presented  a  combined  statement  of  the  assets  and  lia- 
bilities, together  with  the  reserves  and  capital,  of.  the  Reclamation 
Service  as  of  June  80,  1916.  This  statement  shows  that  the  cash 
resources  on  June  80,  1916,  were  $8,636,321.90,  and  that  all  other 
resources,  exclusive  ^  of  the  net  expenditure  for  ,  construction 
and  deferred  operation  and  maintenance  charges,  amounted  to 
$26,104,549.54.  This  includes  the  imaccrued  construction  charges 
on  contracts  with  water-right  applicants,  amounting  to  $23,025,938.28, 
as  well  as  the  estimated  unearned  value  of  construction  work  con- 
tracted, amounting  to  $649,279.82  on  June  30,  1916.  This  latter 
amount  is  offset  by  a  contra  entry  under  contingent  obligations,  as 
the  payment  thereof  is  contingent  upon  the  contractors  fulfilling 
their  contracts  with  the  service.  The  gross  expenditures  for  con- 
struction work  in  process  amount  to  $116,133,251.08,  comprising  the 
cost  of  irrigation  works  as  shown  in  the  statement  of  construction 
cost  by  functional  features.  From  the  gross  expenditures  is  de- 
ducted all  revenue  earned  during  construction  to  June  30,  1916, 
amounting  to  $6,099,232.01,  making  the  net  cost  of  the  construction 
work  in  process  $110,034,019.07.  The  deferred  operation  and  main- 
tenance diarges  amount  in  all  to  $1,695,593.03.    The  grand  total  of 
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assets  is  therefore  $146,470,483.54.  The  liabilities  of  the  service 
amount  in  all  to  $2,173,552.93.  The  reserves  for  repayment  to  the 
reclamation  fund  of  the  cost  of  the  projects  amount  in  all  to 
$32,305,197.33.  This  contains  not  only  the  value  of  construction 
contracts  with  water-right  applicants  ior  the  original  acreage  sub- 
scribed, but  also  the  acreage  on  which  charges  have  been  temporarily 
suspended  on  account  of  the  land  becoming  waterlogged  or  tempo- 
rarily unfit  for  cultivation  by  reason  of  alkali,  etc.  It  also  com- 
prises the  char^  accrued  on  contracts  with  the  Indian  Service 
and  those  paid  by  the  Kuhn  Irrigation  &  Canal  Co.  and  the  Twin 
Falls  Canal  Co.  for  the  construction  of  the  Jackson  Lake  enlarge- 
ment work.  In  addition  it  includes  the  amount  forfeited,  penalties 
paid^  and  the  construction  charges  paid  in  advance  by  water-right 
applicants.  The  latter  includes  the  sum  of  $714,777.37,  which 
amount  covers  construction  work  performed  by  the  Salt  River  Valley 
Water  Users'  Association  under  contract  with  the  United  States  for 
the  construction  of  power  plants  and  canals.  It  also  includes  the  sum 
of  $52,269,  representing  credits  allowed  canal  companies  and  others 
for  canal  systems  taken  over  by  the  Government,  both  of  which  are 
included  in  the  gross  construction  co^t  of  that  project.  The  capital 
of  the  service  is  represented  by  the  actual  receipts  from  the  sale  of 
public  lands,  amounting  in  all  to  $88,964,431.61,  plus  the  estimated 
amount  of  $1,700,000,  now  with  the  Treasury  which  has  not  yet 
been  audited  and  placed  to  the  credit  of  the  reclamation  fund.  To 
this  is  added  the  $1,000,000  special  appropriation  for  the  Eio  Grande 
Dam  (34  Stat.,  1357)  and  the  $20,000,000  bond  loan  authorized  bv 
the  act  of  June  25, 1910  (36.Stat.,  835),  the  total  capital  to  June  30, 
1916,  being  $111,943,230.18,  plus  the  net  amount  of  moneys  received 
from  the  £idian  Service  for  work  performed  on  projects  in  Montana, 
$278,798.57.  This  added  to  the  reserves  and  liabilities  equals  the 
amount  shown  above  as  the  assets. 

Combined  itaUment  o/asHtSf  liabiliiies,  reservei,  and  capital  to  June  SO,  1916* 

A6SXT8. 

I.  Gb8h: 

With  Treasurer  United  States 11,710,477.00 

With  depositaries  to  credit  of  special  fiscal 
agents 602,498.64 

Balance  of  bond  loan  available  for  transfer  to 
reclamation  fond,  act  of  June  25,  1910  (36 
Stot.,835) 4,600,000.00 

Estinukted  jeceipts  from  sales  of  public  land 
with  Treasurer  United  States,  not  yet  au- 
dited       1,700,000.00 

$8,612,976.64 

n.  Collections  returnable  to  fund  through  Treas- 
ury: 

In  fiscal  agents'  poaaoasion  awaiting  remit- 
tance   182.21 

In  other  employees'  hands  awaiting  transfer 
to  fiscal  agents 1,487.48 

Oadi  in  special  deposit  account 121,676.67 

123,346.36 
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III.  Accounts  receivable: 

GonstructLon  charges  due  and  uncollected 

from  water-right  applicants $489, 939. 54 

Construction  charges  unaccrued  on  eontracts 

with  water-right  applicants 23, 026, 938. 28 

Operation  and  maintenance  charges  due  and 

uncollected  from  water-rlgUt  applicants . .  311, 708. 89 

Uncollected  freight  refunds 16, 016. 47 

Uncollected  water  rentals 195,323.70 

Uncollected  miscellaneous  rentals 44, 416. 15 

Uncollected  miscellaneous  items 174, 825. 20 


|24,268,1€8.28 


1,197,101.49 


649,279.82 


IV.  Inventories: 

Miscellaneous  stores,  stock  on  hand 805, 006. 14 

Materials  and  supplies  on  hand  in  storehouses  358, 658. 61 

Goods  in  transit 18,886  34 

Unadjusted  transfers  between  projects 14, 070. 83 

Undistributed  cost  (freight  and  handling  on 

inventory  property) 479. 57 

V.  Construction  work  contracted: 

Unearned  value  of  construction  work  con- 
tracted          595,979.82 

Estimated  engineers'  expenses  on  construc- 
tion work  contracted /. 53,300.00 

VI.  Construction  work  in  process: 

Gross  cost  of  construction  of  projects  to  date . .  107, 834, 689. 97 

Gross  supplemental  construction  cost  of  proj- 
ects to  date 1,808,809.81 

Gross  operation  and  maintenance  cost  during 
construction 4,928,304.61 

Gross  cost  of  producing  commercial  power 
during  construction 567, 510. 78 

Plant  accounts 939,936.01 

116, 133, 251.  08 
Less  revenues  earned  during 
construction  as  follows: 

Rentals  of  buildinra $157, 978. 70 

Rentals  of  grazing  lands 170, 881 .  49 

Rentals  of  power  and  light.  932, 007.  76 

Rentals  of  irrigation  water. .  3, 185, 668. 11 

Rentals  of- telephone 13, 651. 47 

Miscellaneous  revenues 177, 098. 91 

Receipts  from  sale  of  town- 
site  lote 283,621.93 

ContractorB'  freight  refunds.  202, 779. 65 

Forfeitures    by    defaulting 

bidden  and  contractors . .  115, 764. 47 
Less  cost  adjustments — 

Profits  on  mess  house  oper- 
ations   140,517.50 

Profits  on  mercantile  store 

operations 340,51L09 

Profits  on  hospital  operationB  19, 510. 98 

Loos  on  operation  of  railroads  ^  3, 849. 73 

5,736,142.33 
Amount  set  up  as  reserves  or 
depreciations  charsed  to 
cost  and  not  expended. . .      363, 089. 68 

6, 099, 232. 01 

Net  cost  of  construction  of  projects  to  date 110, 034, 019.07 

Deferred  operation  and  maintenance  charges 1, 695, 593. 03 

Totalassets 146,470,483.54 
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UABUJTIBS,  RESBRVES,  AND  OAPTTAL. 

VII.  Accounts  payable:  * 

Unpaid  labor $290,175.47 

Unpaid  purchases 233,764,67 

Unpaid  progress  earnings  under  construction 

contracts 216, 12L96 

Unpaid  contract  holdbacks 95,218.30 

Unpaid  freight  and  express  charges ....  224, 797.  64 

Unpaid  passenger  fores 8, 39L85 

Unpaid  agreements  to  purchase  real  prop- 
erty   38,589.08 

Unredeemed  coupon  books 3,215.00 

Unredeemed  meal  tickets 3,919.40 

*   ,   Unpaid  miscellaneous 192,417.67 

Unadjusted  transfers  from  other  projects...  102, 413. 57 

Guaranty  and  special  deposits 115,257.50 

VIII.  Contingent  obligations: 

Unearned  value  of  construction  work  con- 
tracted   595,979.82 

Estimated  engineering  expenses  on  con- 
struction work  contractea 53,500.00 

IX.  Reserves  for  repayment  to  reclamation  fimd  of 
cost  of  projects: 

Value  of  construction  contracts  with  water- 
right  applicants 26, 389, 526.  51 

Value  of  construction  contracts  with  water- 
right  applicants  temporarily  Biisi>ended. .  931, 47L  13 

Construction  charges  paid  in  advance  by 
water-rijght  applicants 1,011,013.27 

Construction  cmurges  paid  and  forfeited  by 
water-right  applicants 30,583.94 

Penalties  paid  on  construction  charges  by 
water-ri^t  applicants 20,837.18 

Miscellaneous  items- 
Construction  charges  accrued  on  contracts 

with  Indian  Service 3,094,149.68 

Construction  chsurges  paid  on  Jackson  Lake 
enlargement  work 827,615.62 

X  Canital: 

Keclamation  fund $89,266,344.83 

Less  town-site  receipts  trans- 
ferred to  credit  of  projects.         301, 913. 22 

88,964,431.61 

Bio  Grande  Dam  appropriation  (34  Stat., 
1357J 1,000,000.00 

Bond  loan  (36  Stat.,  835}. 20,000,000.00 

Estimated  reclamation  fund  with  Treasurer 
United  States,  not  yet  audited 1,700,000.00 

Indian  moneys  spent  by  Reclamation  Serv- 
ice during  year  taken  into  the  account  as 

shown  by  tables 278,79a57 

Ill,  943.  230. 18 

Revenues  in  excess  of  cost  of  ope^tion  and 
maintenance •«..•••••••••.  48,504.10 

Total  liabilities,  reserves,  and  capital 
iaveBtmentolthe^  Government 146, 470, 48a  54 


32,305,197.33 
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CONSTBirCTION  COSTS  BT  FEATUBBS. 

• 

The  statement  which  follows  gives  by  features  the  cost  of  the  con- 
struction of  all  storage  works,  canal  systems,  lateral  systems,  drain- 
age and  other  protection  systems,  power  systems,  and  other  construc- 
tion accounts  of  all  projects,  including  the  Blackfeet,  Flathead,  and 
Fort  Peck  Indian  projects. 

Feature  cost  of  all  projects  to  June  30, 1916. 

Examination  and  siirveys 13,213,244.07 

Storage  works 31,444,241.60 

Pumping  for  irrigation 831, 645. 27 

Canal  system 42, 779, 107. 78 

Lateral  system 17, 478, 606.  36 

Drainage  system 2, 328, 389. 00 

Flood  protection 2, 478, 214  69 

Power  system 5,568,526.41 

Farm  units 414,814.59 

Permanent  improvements  and  lands 2, 507, 081. 29 

Telephone  system 440, 94a  66 

Operation    and   maintenance   during    construction 

(water  rental  basis) 5, 536, 09L  28 

Plant  accounts 925, 019. 94 

Operation  and  maintenance  chaises  transferred  to 

and  compounded  with  construction  charsfes 187, 323.  35 

$116,133,251.08 

Leas  revenues  earned  during  construction  period: 

Rental  of  buildings : : 158,752.00 

Rental  of  grazing  and  farming  lands 170, 881. 49 

Rentals  of  power  and  light 932,007.76 

Rentals  of  irrigation  water 3,185,668.11 

Rentals  of  telephones  and  tolls 13, 651.47 

Contractors'  freight  refunds 202,  779. 66 

Forfeitures  by  defaulting  bidders  and  contractors. .      115, 764. 47 

Sale  of  town^te  lots 282, 810. 71 

Other  revenues,  unclaaaified 164, 090. 12 

Profit  on  mess-house  operations 140, 617. 60 

Profit  on  mercantile  store  operations 340, 611. 09 

Profit  on  hospital  operations 19,510.98 

Loss  on  railroad  operations '  3,849.73 

Other  profits  on  operations,  unclassified 13, 046. 71 

Plant  accounts 363,089.68 

Total  revenues 6,099,232.01 

Net  cost  of  construction  to  June  30, 1916 110,034,019.07 

OPEBATIKQ  BEVENUES  AKB  EZFENSEa 

There  follows  a  combined  statement  giving  the  revenues  and  ex- 
penses for  the  operation  of  projects  which  have  been  opened  by 
public  notices  of  the  Secretary  of  the  Interior.  These  revenues  and 
expenditures  are  those  resulting  from  operations  connected  with  the 
lands  thrown  open  to  water-right  applicants  by  these  public  notices 
and  do  not  include  the  transactions  resulting  from  the  temporary 
operation  of  canals  during  the  construction  period. 
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Combimd  itaUment  of  operating  revenuta  and  expenses  to  June  SO,  1916. 

BZPEN6B6. 

Ston^e  works: 

qpenition 1176,110.60 

Mamtenance 234,835.06 

Total $410,445.66 

Pumping  for  irrigation: 

ation 343,837.57 

atenance 45,444.74 

Total 473,873.39 

Canal  system: 

Operation , 438,617.79 

ludntenance 859, 548. 81 

Total 1,298,166.60 

Lateral  system: 

Operation 860,417.20 

Maintenance 1, 680, 888.  64 

Total 2,531,305.84 

Drainage  system: 

Operation 27,468.07 

Maintenance 109, 751. 79 

Total 137,219.86 

Flood-protection  system: 

Operation 148. 56 

Maintenance 13, 148. 69 

Total 13,297.25 

Undistributed  expenses: 

Operation 146,550.19 

Maintenance 316, 295. 80 

Total 462,846.99 

Supplemental  construction  chargeable  to  operation  and 
maintenance: 

Cost  to  Aug.  31, 1914 60,42L74 

Cost  since  Sept.  1,  1914 8,450.62 

Total 68,872.36 

Commercial  power  operation 87, 684. 69 

Revenues  in  excess  of  operation  and  maintenance 48, 504. 10 

Grand  total 5,531,715.64 

REVENUES. 

Operation  and  maintenance  charges  accrued  on  contracts  with  water- 
right  appUcants 12,848,679.96 

Operation  and  maintenance  charges  paid  in  advance  by  water-right 

applicants 10,458.04 

Operation  and  maintenance  charges  paid  and  forfeited  by  water-right 

applicants 10,455.08 

Penalties  on  operation  and  maintenance  charges  accrued  on  contracts 

with  water-nght  applicants 12, 420. 12 

Discount  allowed  on  operation  and  maintenance  charges  accrued  on 

contracts  with  water-ri^t  applicants  (contra) 11,835.97 

Rental  of  land  and  buildmgs  durins^  operating  period 28,442.75 

Rentals  of  gra2dng  and  farming  lands  during  operating  period 16, 808. 95 

Rentals  of  power  and  light  during  operating  period 195, 194. 18 

Reatalfl  of  irrigation  water ^       326,511.72 


Digitized  by 


Google 


44  FIFTEENTH  ANNUAL  REPORT  OF  RECLAMATION  SERVICE. 

Rental  of  telephone  and  tolls  during  operating  period 1557. 75 

Accrued  and  unpaid  operation  and  maintenance  accruals  transferred 

to  and  added  to  construction  chaises 269, 064. 76 

Other  revenues,  unclassified,  earned  during  operating  period 129, 366. 02 

Deferred  operation  and  maintenance  charges  (carried  to  debit  side  of 

assets,  liabilities,  reserves,  and  capitol  statement) 1, 695, 592. 28 

Total 5,631,716.64 

BEFAYMENT  CONTBACTS. 

The  development  of  the  projects  has  resulted  in  water-right  appli- 
cations or  contracts  that  have  been  entered  into  with  settlers,  pro- 
viding for  repayment  to  the  Government  of  the  cost  of  constructing 
the  works  for  irrigating  their  lands.  These  contracts,  under  pro- 
visions of  the  original  reclamation  law,  require  complete  repayment 
of  construction  charges  in  10  annual  installments,  but  the  reclamation 
extension  act  gives  such  of  those  as  accept  its  terms  and  to^  those  who 
had  not  executed  the  10-year  contracts  the  right  to  repay  in  20  years 
in  annual  installments,  so  fi^raduated  as  to  place  upon  the  irrigator  a 
minimum  burden  during  the  early  years  of  farm  development.  On 
19  projects  the  lands  have  been  opened  to  entry  and  settlement  and 
the  construction  charges  fixed  by  public  notice.  Contracts  with 
water-right  applicante  for  repayment  to  the  reclamation  fund  of  the 
cost  of  projects  total  $27,820,997.64.  Of  this  amount  there  has  been 
collected  $4,146,630.35  oi  the  charges,  leaving  the  unpaid  value  of 
these  contracts  on  June  30,  1916,  $23,174,367.29. 

There  are  still  large  acreages  of  land  on  most  of  the  projects  to 
which  the  service  is  now  ready  to  furnish  irrigation  water  and  which 
are  being  taken  up  from  day  to  day  and  new  contracts  signed.  On 
all  the  projects  the  present  net  investment  of  the  Government  exceeds 
the  asset  value  of  the  contracts.  When  all  of  the  lands  susceptible 
of  irrigation  are  covered  by  contracts,  the  value  of  the  contracts  on 
any  project  should  equal  the  amount  of  the  total  investment  thereon. 
It  is  to  be  noted  in  this  connection,  however,  that  on  several  of  the 

rojects  additional  investment  will  be  necessary  to  make  all  of  the 
ands  irrigable. 

ESTIMATED  COST  OE  COKTEMPLATED  WOBX. 


E 


It  is  estimated  that  there  will  be  expended  during  the  fiscal  year 
1917  the  sum  of  $10,957,290.05.  The  following  table  gives  the  tenta- 
tive distribution  of  this  amount  to  the  various  functional  features 
of  all  projects,  including  the  Blackfeet,  Flathead,  and  Fort  Peck 
Indian  projects.  The  details  are  given  under  a  similar  heading  for 
each  project. 

Eatiimated  CMf  6/ oontemplated  work  en  all  projects  during  Jucal  year  2917. 

Examination  and  surveya $891, 270. 07 

Storage  syBtems 1,165,105.00 

Pumping  for  irrigation 125, 200. 00 

Oanal  systems 2,632,476.85 

Lateral  systems 2,093,994.06 
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Dninage  systems $1,127, 879.  M 

Flood  protection 285,00a00 

Power  systems ' 6,  600l00 

Fann  units 65,467.78 

Permanent  improvements  and  lands 265,019. 50 

Telephone  systems •  32, 53a  00 

Operation  and  maintenance: 

During  construction  (water-rental  basis) 1, 120, 616. 19 

Under  public  notice 1,005,412.56 

Stores  and  other  operations 241, 82&  50 

Total 10,957,290.06 

GENEBAL  FINANCIAX  DATA  FOB  ALL  FBOJECTS. 

The  following  statement  shows  general  financial  data  for  all 
projects: 

Estimated  cost  of  completed  projects $174,844,433.44 

Total  construction  cost  to  June  30, 1916 109,885,690.43 

Appropriation  for  fiscal  year  1917,  total 11,410,423.95 

ADotment  for  construction,  fiscal  year  1917 8,271,248.05 

Appropriation  fiscal  year  1916 13,780,000.00 

Increase  under  10  per  cent  provision  of  act 208, 657. 41 

Total  appropriation 13,988,657.41 

Expenditures  during  fiscal  year  cbaigeable  to  1916 
appropriation: 

Disbursements 16,819,633.89 

Transfers 448,150.43 

7,267,784.32 
Registered  liabilities  chaigeable  to  1916  appropriation       982, 245. 08 
Contract  obligations  wholly  covered  by  1916  appro- 
priation          27i,  800. 91 

Estimated  engineering  expense  on  contract  work 

whoUy  cov^ed  by  1916  appropriation 24, 100. 00 

J—        8, 545, 930. 81 

Unencumbered  balance  July  1, 1916 5,442,727.10 

Repavments: 

GoDstniction  charges — 

Accrued  to  June  30, 1916 ^  4,158,121.58 

CoUected  to  June  30,  1916 3,668,182.04 

UncoUected 489,939.54 

Operation  and  maintenance  charges  (public  notice) — 

Accrued  to  June  30,  1916 2,847,767.00 

Collected  to  June  30,  1916 2,536,058.11 

Uncollected  to  June  30, 1916 311,708.89 

Water-rental  diarges — 

Accrued  to  June  30,  1916 3,460,518.03 

Collected  to  June  30,  1916 3,265,194.53 

Uncollected  to  June  30,  1916 195,323.70 

Power  eamings— 

Accrued  to  June  30,  1916 1,121,444.02 

CoUected  to  June  30, 1916 1,079,294.90 

Uncollected  June  30, 1916 ^  42, 149. 12 

COST  OX*  IKVESTING  THE  RECLAMATION  FUND. 

In  the  thirteenth  annual  report  there  was  for  the  first  time  pre- 
sented a  statement  of  the  general  expenses  by  calendar  years  showing 
the  groes  expenditures  and  the  ratio  of  the  general  expense  thereto. 
The  figures  snown  for  general  expense  were  estimates  based  on  partial 
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returns  from  an  investigation  instituted  to  determine  the  ratio  of 
general  expense  to  all  other  expenditurea  These  accounts,  as  pre- 
sented in  the  thirteenth  annual  report,  had  been  kept  by  calendar 
years^  but  owing  to  the  change  of  policy  involving  annual  appro- 
priations by  •  fiscal  years,  a  readjustment  of  these  accounts  was 
immediately  undertaken. 

There  is  presented  herewith  a  statement  showing  by  fiscal  years  the 
actual  gross  expenditures  from  the  reclamation  nmd  and  the  actual 
total  amount  of  general  expense,  together  with  the  ratio  of  general 
to  all  other  expenditures.  The  results  shown  by  this  table  differ 
somewhat  from  those  given  in  the  table  of  estimates  presented  in  the 
thirteenth  annual  report.  By  reference  to  the  table  which  follows  it 
will  be  found  that  the  average  cost  of  investing  $100  in  the  con- 
struction and  maintenance  of  the  permanent  works  of  the  Reclamation 
Service  has  been  $8.58  during  the  past  14  fiscal  years. 

Statement  shotoingt  ty  fiscal  years,  the  gross  empenditures  from  the  reclam^ition 
fund  less  general  expense,  the  total  amount  of  general  expenses  of  the 
service,  and  the  ratio  of  general  expenses  to  all  other  expenditures. 


Fiscal  year. 

Gfoss 

•xpendituTis 

•xcluslvt  of 

genaral 

•xpmat. 

General 
expense. 

Ra^oof 
general  to 
another 
expendi- 
tures. 

1903 

48.27 
1          78.17 

8  112.79 

7  85.71 
12          89.67 
11           74.72 

10  36.09 

9  60.87 
9          86.25 

11  14.42 

8  «7.36 
10           87.91 
14           78.64 
10          «3.77 

123,646.20 

118,253.05 

319,384.44 

646,237.15 

765,164.91 

792,970.83 

887,484.08 

873,496.00 

897^601.27 

892,565.41 

968,443.72 

1,002,333.39 

1,058,809.24 

1,077,485.42 

9.60 

ig04 

&48 

1906 

9.25 

1906 

7.79 

1907 

6.10 

1908 

6.08 

1909 

&84 

1910 

9.15 

1911 

9  86 

1912 

7.89 

1913 

11.27 

1914 

9.97 

1916 

7.26 

1916 

10.65 

Total 

118,900,503.64 

10,203,674.61 

8b  68 

PEBSONNEL. 

On  June  30,  1916,  the  force  of  the  Reclamation  Service  comprised 
5,410  persons,  subdivided  as  follows:  Educational,  507;  noneduca- 
tional,  1,1^4;  laborers,  3,749.  In  addition  the  employees  of  contrac- 
tors working  on  reclamation  projects  numbered  672.  A  more  detailed 
statement,  giving  the  administrative  personnel  of  the  service  and 
the  number  of  employees  by  projects,  classified  as  above,  will  be 
found  in  the  appendix. 

Injuries  to  employees. — Under  the  terms  of  the  compensation  act 
of  May  30,  1908,  391  injuries  to  employees  were  reported  during  the 
calendar  year  1915,  the  corresponding  figure  for  1914  being  635.  In 
1915  claims  for  compensation  were  allowed  in  250^  of  the  cases  of 
reported  injury,  or  63.9  per  cent,  and  in  1914  in  403  cases,  or  63.4 
per  cent.  The  average  compensation  paid  for  injuries  received  in 
1914  amounted  to  $145.93,  as  compared  with  $168.28  in  1913.  Pay- 
ments have  not  been  completed  for  injuries  received  in  1915.  Fur- 
ther detailed  statistics  showing  the  number  of  injuries  reported, 
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claims  allowed,  and  compensation  paid,  by  projects,  since  1908,  will* 
be  found  in  the  appendix. 

Medical  care  of  empVyyeee, — On  practically  all  the  projects  the 
services  of  local  physicians  have  be^n  utilized;  payment  lor  their 
services  has  been  made  from  the  hospital  fund  accumulated  through 
deductions  of  $1  a  month  from  the  pay  of  employees.  Contract 
physicians  have  been  employed  on  the  Salt  River  and  Grand  Valley 
projects  and  on  the  storage  unit  of  the  Yakima  project.  Civil-service 
physicians  have  been  employed  on  the  Milk  River  project  and  on  the 
Jackson  Lake  enlargement  work.  The  large  hospitals  at  Arrowrock 
and  Elephant  Butte,  which  have  been  in  operation  for  several  years 
in  connection  with  the  construction  of  the  Arrowrock  and  Elephant 
Butte  dams,  have  been  dismantled. 

As  stated  in  previous  reports  the  present  policy^  of  the  service  con- 
templates discontihuin^  the  emplojonent  of  civil-service  and  con- 
tract physicians  as  rapidly  as  practicable  and  utilizing  the  services 
of  local  physicians  and  local  hospitals  entirely. 

Inoctuation  with  typhoid  prophylactic. — ^During  the  fiscal  year 
the  service  continued,  in  cooperation  with  the  War  Department,  the 
use  of  typhoid  prophylactic  among  the  field  force.  Over  400  com- 
plete treatments,  consisting  of  an  initial  injection  of  500^000,000 
bacteria  and  two  succeeding  injections  of  1,000,000,000  bacteria  each, 
have  been  sent  to  the  field,  making  a  total  since  July,  1912,  of  about 
2,800  treatments.  Reaction  reports  have  been  received  from  1,104 
cases.  During  the  fiscal  year  such  reports  were  received  from  125 
cases  which  are  summarized  in  the  accompanying  table : 


Number 
patimts. 

R«actloiL 

Absent 

Mild. 

Moder- 
ate. 

Severe. 

riistdoM '. 

125 
117 
112 

100 
100 
100 

74 
7» 
80 

00.2 

«r.s 

70.0 

44 
S5 

22 

85.2 
20.0 
10.7 

7 
8 

1 

5.6 
2L6 

.8 

fltOMMldom 

VmomAr. 

First  doM 

Third  doM 

As  noted  in  previous  reports,  the  slight  de^ee  of  discomfort  ac- 
companying the  inoculations  is  indicated  by  the  fact  that  following 
the  nrst  inoculation  the  reactions  were  either  absent  entirely  or  mild 
in  character  in  94.4  per  cent  of  the  cases,  after  the  second  inoculation 
in  97.4  per  cent,  and  after  the  third  inoculation  in  99.2  per  cent.  No 
severe  reactions  were  recorded. 

Of  the  126  employees  receiving  the  treatment,  112  received  the  full 
treatment  of  three  inoculationS|  6  received  only  two  inoculations,  and 
8  only  one. 
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DISCUSSION  OF  PROJECTS. 

FBIMABY  PROJECTS. 

(For  detailed  tables  on  cement,  unit  bids  and  contract  prices,  engineering  data 
for  projects  on  completion,  summary  of  results  to  June  30,  1919,  crops  aad 
operation  and  maintenance  data,  finances,  etc.,  see  appendix.) 

ABIZONA,  SALT  BIVEK  PBOTECT. 

William  S.  Oone,  project  manager.  Phoenix,  Arix, 
IiOCATIOK. 

Counties :  Maricopa  and  Gila. 

Townships :  2  S.  to  3  N.,  Rs.  1  to  6  E.  and  1  W.,  and  Tps.  3  to  6  N.,  Rs.  11 
to  14  E.,  Gila  and  Salt  River  base  and  meridian. 

Railroads:  Santa  Fe,  Prescott  &  Phoenix;  Arizona  Eastern. 

Railroad  stations  and  other  towns,  showing  estimated  population  January  1, 
1916:  Phoenix,  23,600;  Mesa,  3,000;  Glendale,  1,200;  Tempe,  2,000;  Chandler, 
600;  Peoria,  300;  Gilbert,  50;  Scottsdale,  50;  Higley,  Lehi,  Tolleson,  Alhambra, 
Cashion,  and  Laveen,  eadi  about  25. 

WATEB  STTPPLT. 

Source  of  water  supply :  Salt  and  Verde  Rivers  and  wells  in  various  parts  of 
the  valley. 

Area  of  drainage  basins  at  Granite  Reef  Dam :  Salt  River,  6,250  square  miles ; 
Verde  River,  6,000  square  miles. 

Annual  run-off  in  acre-feet:  Salt  River  at  Roosevelt  (5,760  square  miles), 
1889  to  1915,  maximum  3,226,000,  minimum  153,394,  mean  802,049;  Verde  River 
at  McDowell  (6,000  square  miles),  1889  to  1915,  maximum  1,822,000,  minimum 
116,679,  mean  544,891« 

AG&ICnLTXrBAL  AJSm  CUMATIC  CONBITIOir & 

Area  for  which  service  is  prepared  to  supply  water,  season  of  1916 :  191,647.6 
acres,  consisting  of  183,233.6  acres  of  private,  homestead,  and  school  lands  con- 
tracted with  the  Water  Users'  Association,  and  8,414  acres  indmded  within  towB 
sites. 

Area  under  rental  contracts,  season  of  1916 :  189,873  acres  (on  June  80, 1916). 

Length  of  irrigating  season :  365  days,  October  1  to  September  30. 

Rainfall  on  irrigable  area :  Thirty-one-year  period,  average,  approximately  8 
inchea    Calendar  year  1915,  9.41  inches. 

Average  elevation  of  irrigable  area :  1,200  feet  above  sea  level. 

Range  of  temperature  on  irrigable  area :  22**  to  117*  F. 

Character  of  soil  of  Irrigable  area :  Sandy  loam,  with  clay  in  places. 

Principal  products :  Alfalfa,  grain,  cotton,  olives,  citrus  and  deciduous  fruits, 
and  live  stock. 

Principal  markets :  Phoenix  and  other  Arizona  towns,  Pacific  coast  cities,  and 
eastern  markets. 

LANBS  OPENED  FOB  IBBIOATION. 

No  lands  have  been  opened  for  irrigation  by  public  notice.  All  lands  are 
being  irrigated  under  rental  contracts. 
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GHBOKOLOGICAL  STTMMABY. 

Reconnoissance  made  and  preliminary  surveys  began :  1902. 

Construction  recommended  by  the  director :  March  7, 1903. 

Construction  conditionally  authorized  by  the  Secretary :  March  14, 1908. 

Grand,  Water  Power,  Salt  River  Valley,  Maricopa,  and  Joint  Head  Canals 
purchased :  June  15,  1906. 

Intake  Dam  for  Power  Canal  completed :  October,  1906. 

Power  Canal  completed:  October,  1906. 

Irxigation  by  the  Reclamation  Service  begun :  May  15, 1907. 

Granite  Reef  Dam  completed :  August,  1908. 

South  Canal  completed:  June,  1909. 

Eastern  Canal  completed :  December,  1909. 

Roosevelt  Dam  completed:  February  5,  1911;  formal  dedication,  March  18, 
1911. 

San  Francisco  pumping  plant  completed :  October,  1911. 

South-Consolidated  power  plant,  operation  commenced:  October  28,  1912. 

Arizona  Falls  power  plant,  operation  commenced :  May,  1913. 

Western  Canal  completed  and  operation  commenced :  February  16, 1918. 

Mesa  District  pumping  plants  (Batteries  A,  B,  0,  D,  E,  F),  drilling  com- 
menced :  December,  1908 ;  final  installation  completed,  June,  1918. 

Highline  pumping  plant  put  in  operation :  June,  1918. 

Highllne  Canal  completed  and  operation  commenced:  June  16,  1918. 

Raising  of  spillways,  Roosevelt  Dam,  completed :  August,  1913. 

Joint  Head  Dam  completed :  March  1914. 

Reconstruction  of  the  Arizona  Canal  completed :  February,  1915. 

McQueen  pumping  plant  completed :  March,  1915. 

Farm  unit  survey  completed:  April,  19l5. 

Water  over  spillways  of  Roosevelt  Reservoir:  April  14,  1915. 

Survey  for  silt  deposit  in  Roosevelt  Reservoir :  June,  1915. 

South  Side  Canal  system  completed :  June,  1915. 

Installation  of  sixth  unit,  Roosevelt  power  plant,  completed :  November,  1915. 

Cross  Cut  power  plant  completed :  December,  1915. 

Project  100  per  cent  completed :  June  30,  1916. 

IBBIGATIOir  PLAN. 

The  irrigation  plan  of  the  Salt  River  project  provides  for  the  storage  of 
water  in  the  reservoir  created  by  the  building  of  the  Roosevelt  Dam.  which  is 
situated  at  the  confluence  of  Tonto  Creek  and  Salt  River,  about  70  miles  north- 
east  of  Phoenix,  Ariz.  This  stored  water  is  carried  down  Salt  River  to  a 
point  about  4  miles  below  the  mouth  of  the  Verde  River,  where,  together  with 
such  water  as  may  be  discharged  by  the  Verde,  it  is  diverted  to  the  North  and 
South  side  canal  systems  by  the  Granite  Reef  Diversion  Dam.  The  water 
supply  for  the  canals  on  the  north  side  of  the  river  is  further  augmented  by 
the  water  diverted  by  the  Joint  Head  Diversion  Dam. 

There  have  been  completed  and  put  into  operation  nine  pumping  plants  with 
an  approximate  capacity  each  of  10  second-feet.  A  pumping  plant  located  at 
the  Junction  of  the  Western  Canal  and  the  Kyrene  branch  pumps  water 
through  a  64-inch  pressure  pipe  5,980  feet  long  to  an  elevation  of  40  feet  and 
waters  approximately  7,500  acres  of  land.  The  United  States  claims  all  waste, 
seepage,  unappropriated  spring,  and  percolating  water  arising  within  the 
project,  and  proposes  to  use  such  water  in  connection  therewith. 

The  canal  and  lateral  system  at  present  comprises  806.25  miles,  and  on  com- 
pletion of  the  project  provides  for  the  delivery  of  water  to  each  160-acre  tract 
of  irrigable  land. 

A  power  plant  located  at  Roosevelt  generates  power  from  stored  water  in  the 
reservoir  and  from  water  delivered  from  the  Power  Canal,  heading  at  a  diver- 
sion dam  in  Salt  River,  19  miles  above  the  storage  dam.  Three  other  power 
plants  have  been  constructed  by  the  water  users'  association  and  have  become  a 
part  of  the  project,  viz,  the  South-Consolidated,  the  Arizona  Falls,  and  the 
Cross  Cut  A  portion  of  the  power  developed  will  be  used  for  pumping  water 
for  irrigation  and  the  remainder  for  industrial  purposes. 

The  principal  features  completed  are  the  Intake  Dam  and  Power  Canal,  the 
Roosevelt  Dam,  Granite  Beef  Dam,  Joint  Head  Dam,  the  main  canals  of  the 
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distributing  system  and  the  greater  part  of  the  lateral  system,  and  the  power 
system,  comprising  four  power  plants,  transformer  house,  transmission  lines, 
switching  station,  and  four  substations.  Some  work  remains  to  be  done  on 
the  sluicing  tunnel  through  the  Roosevelt  Dam,  and  rather  extensive  repairs 
are  now  needed  on  the  Intake  Dam  and  Granite  Reef  Dam. 

SUMMABY  OX*  GENERAL  DATA  FOB  SALT  BIVBB  PBOJECT  TO 

JTTNE  30,  1916. 
Areas: 

Irrigable  acreage  when  project  Is  complete 191, 647. 60 

Public  land  entered,  June  30,  1916 16,169.96 

State  land,  June  30,  1916 11,030.00 

Private  land,  June  30,  1916 164, 447. 64 

Acreage  service  could  have  supplied  season  of  1915 *  220, 682. 04 

Estimated  acreage  service  can  supply  July  1,  1917 : 191,647.60 

Acreage  actually  irrigated,  season  of  1915 187, 394 

Acreage  cropped  under  irrigation,  season  of  1915 171, 832 


Crops: 

Value  of  Irrigated  crops,  season  of  1915 $3, 661, 769. 00 

Value  of  irrigated  crops,  per  acre  cropped $21. 81 


Finances : 

Estimated  cost  of  completed  project $11,952,760.34 

Total  construction  cost  to  June  30,  1916 $11, 765, 760. 34 

Per  cent  complete,  June  30,  1916 100 

Appropriation  for  fiscal  year  1917,  total $618, 500. 00 

Allotment  for  construction,  fiscal  year  1917 $187, 000. 00 

Estimated  per  cent  complete,  June  30,  1917 100 

Announced  construction  charges  per  acre («) 


Appropriation,  fiscal  year  1916 $590,000.00 

Increase  under  10  per  cent  provision  of  act 59, 000. 00 

Total  appropriation $649, 000. 00 

Expenditures  during  fiscal  year  chargeable  to  1916  appro- 
priation— 

Disbursements $396, 986. 86 

Transfers 30, 918. 30 

$427, 900. 16 


Registered  liabilities  chargeable  to  1916 
appropriation 47, 759. 01 


475, 659. 17 


Unencumbered  balance  July  1,  1916 173, 340. 83 

Repayments : 

Oonstructlon  charges (•) 

Operation  and  maintenance  charges  (public  notice) (*) 

Water  rental  charges — 

Accrued  to  June  30,  1916 1 1, 638, 665. 58 

Collected  to  June  30,  1916 1, 629, 907. 36 

Uncollected,  June  30,  1916 . 8,758.22 

Power  earnings — 

Accrued  to  June  30,  1916 845, 396. 58 

Collected  to  June  30,  1916 810. 283. 03 

Uncollected,  June  30,  1916 35, 112.  55 


Drainage : 

Cost  of  drainage  works  to  June  30,  1916,  investigations 4, 669. 96 

^  Indndes  29,034.44  acres  entitled  to  temporary  water  under  orders  of  the  Secretary  of 
the  Interior. 
■Pnblic  notice  not  issued. 
'Not  applicable. 
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HISTOBY   OX*  CONSTBTTCTION   AND   ENGHnSBBIKa  FEATUBBS. 
PRELIMINARY  AND  AUXILIART  WORK. 

On  account  of  the  location  of  Roosevelt  dam  in  a  practically  unin- 
habited region  and  at  a  great  distance  from  railroads  and  large  towns 
or  cities,  it  was  necessary  to  undertake  considerable  preliminary 
work  beiore  the  construction  of  the  dam  could  be  commenced  and  to 
carry  on  auxiliary  operations  during  its  construction. 

A  camp  was  established  at  the  site  of  the  dam,  office  and  shop 
buildings,  power  plants^  and  warehouses  were  built,  residences  for 
engineers  and  a  hospital  for  the  benefit  of  the  laborers  were  con- 
structed, and  water,  lighting,  and  sewer  systems  for  the  town  of 
Eoosevelt  were  established. 

To  facilitate  the  hauling  of  supplies  to  the  work,  many  miles  of 
wagon  road  were  constructed  by  the  Reclamation  Service.  In  1903 
and  1904  roads  were  built  from  Roosevelt  to  the  clay  pits,  to  the  saw- 
mill, and  for  a  part  of  the  distance  to  Globe  and  to  Mesa.  The  most 
important  road  and  the  one  involving  the  heaviest  work  was  that 
from  Roosevelt  to  Mesa.  The  road  traverses  very  rough  country, 
and  many  deep  cuts  in  solid  rock  were  required  in  its  construction. 
By  the  tall  or  1904  about  80  miles  of  road  had  been  constructed, 
and  later  additions  have  been  made,  bringing  the  total  length  built 
to  147  miles. 

On  December  26, 1903,  a  contract  was  executed  for  the  construction 
of  about  55  miles  of  telephone  line  from  Arizona  dam  to  Roosevelt, 
and  from  there  to  the  diversion  dam  of  the  power  canal.  The  line 
was  completed  in  1904  and  the  system  was  afterwards  extended  to 
Phoenix  and  other  parts  of  the  project. 

In  January,  1904,  a  sawmill  was  set  up  in  the  Sierra  Ancha.  30 
miles  from  Roosevelt,  and  in  October,  1905,  nearly  3,000,000  teet, 
board  measure,  of  lumber  had  been  manufactured  for  use  on  the 
project.  Brick  and  lime  kilns  were  established  late  in  1903,  and 
dunng  the  winter  of  1903-04  over  100,000  bricks  and  2,000  barrels 
of  lime  were  burned  for  use  in  the  cement  mill  and  other  structures. 

Cement  mill. — Investigations  and  chemical  analyses  established 
the  fact  that  a  fine  quality  of  Portland  cement  could  be  manufac- 
tured from  clay  and  limestone  found  in  ample  quantities  near  the 
site  of  the  dam.  Consideration  of  the  cost  of  freight  and  hauling 
necessary  to  secure  cement  from  commercial  manufacturers  led  to 
the  conclusion  that  direct  manufacture  of  the  cement  would  save  the 
Government  much  more  than  the  total  cost  of  constructing  a  modem 
cement  mill.  Excavation  for  the  foundations  of  a  two-kiln  cement 
mill  with  a  capacity  of  350  barrels  per  day  was  begun  by  Government 
forces  in  November,  1903.  The  building  was  completed  and  all  the 
ma'chinery  installed  in  March,  1905,  and  on  April  21, 1905,  the  manu- 
facture of  cement  was  begun.  The  operation  of  the  plant  was  discon- 
tinued in  July,  1910,  with  a  total  output  of  338,452  barrels.  The 
average  cost  per  barrel,  including  cost  of  plant,  was  $3.14,  showing 
a  saving  of  approximately  $600,000  over  the  lowest  price  for  delivery 
from  outside  sources. 
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POWER   GANAIi. 

The  power  canal  was  built  primarily  for  the  purpose  of  furnishing 
power  for  the  construction  of  the  Roosevelt  Dam.  The  canal  has  a 
capacity  of  225  second-feet  and  heads  at  a  diversion  dam  in  Salt 
River  19  miles  above  Roosevelt. 

The  diversion  dam  for  the  power  canal  comprises  a  concrete  ogee 
weir  400  feet  long  and  12  feet  high  and  a  low  earth  embankment 
about  300  feet  long.  There  are  a  number  of  concrete-lined  tunnels 
on  the  canal,  aggregating  9,700  feet  in  length.  Two  wide  and  deep 
canyons  at  Cottonwood  and  Pinto  Creeks  are  crossed  by  inverted 
siphons. 

The  final  location  survey  of  the  power  canal  was  completed  in 
September,  1903,  and  proposals  for  the  construction  of  the  canal 
were  opened  December  8,  1903.  In  March,  1904,  two  contracts  were 
executed,  one  for  the  tunnels  and  one  for  open  canal  excavations; 
the  construction  of  the  pressure  pipes  was  authorized  to  be  done  by 
Government  forces.  The  tunnels  were  completed  in  August,  1905, 
the  open  canal  in  November,  1905,  and  the  pressure  pipes  in  July, 
1906.  The  inclined  penstock  tunnel  at  the  end  of  the  power  canal 
was  excavated  by  Government  forces  in  1905  and  the  work  of  lining 
it  with  steel  and  concrete  was  begun  in  September,  1905,  and  com- 
pleted in  February,  1906.  The  power  canal  was  put  in  operation  in 
the  spring  of  1906.  In  the  summer  of  1906  a  temporary  brush  and 
rock  diversion  dam  was  utilized  at  the  head  of  the  power  canal.  The 
permanent  dam  was  built  by  Goverment  forces  and  completed  on 
October  29,  1906. 

OUTLET   TUNNEUB   AND    GATES. 

Preliminary  to  construction  work  on  the  Roosevelt  Dam  a  tunnel 
was  driven  on  the  south  side  through  the  rock  walls  of  the  canyon 
to  serve  as  an  outlet  for  the  reservoir  and  to  aid  in  removing  the  de- 
posit of  silt  from  the  bottom.  During  the  building  of  the  dam  the 
flow  of  the  river  was  diverted  through  the  tunnel. 

Proposals  for  construction  of  the  tunnel  were  opened  December 
22,  1903,  and  a  contract  was  executed  March  23,  1904.  The  tunnel 
was  completed  during  1904.  Proposals  for  furnishing  the  gates  for 
the  sluicing  tunnel  were  opened  on  October  1.  and  a  contract  was 
executed  November  14,  1904.  The  delivery  oi  the  gates  was  com- 
pleted in  1906,  but  on  account  of  the  tunnel  being  utilized  to  divert 
the  river  during  the  construction  of  the  base  of  the  dam,  the  gates 
were  not  installed  until  1908,  when  the  work  was  begun  on  Januarv 
31,  and  finished  on  July  2.  On  May  8,  1909,  the  gates  were  closea, 
and  upon  investigation  it  was  found  that  the  bottom  of  the  tunnel 
and  parts  of  the  sides  had  become  badly  eroded.  The  floor  was  there- 
fore lined  with  concrete  and  the  part  of  the  tunnel  near  the  gates 
was  lined  with  steel  plates. 

In  January,  1915,  work  preliminary  to  the  installation  of  navy 
bronze  pipes  and  hydraulic  valves  in  the  sluicing  tunnel  was  started. 
Beginnmg  at  a  point  17  feet  downstream  from  the  sill  of  the  sluice 

gates,  there  are  two  reinforced  concrete  passages,  each  38  inches  wide 
y  60  inches  high,  tapering  from  the  top  downward  and  extending 
22  feet  back  to  fit  the  four  5-foot  sections  of  38-inch  round  bronze 
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pipes  set  in  a  heavy  concrete  plug,  which  is  about  10  feet  high  by 
14  feet  wide  at  the  "beginning  of  the  concrete  passages  and  about  lY 
feet  high  by  22  feet  wide  at  a  point  37  feet  below.  At  the  lower  end 
of  the  navy  bronze  pipes  are  bolted  two  vertical  hydraulic  30  by  38 
inch  bronze  valves.  During  February  concreting  was  started,  and 
work  on  excavation  for  the  operating  tunnel  for  the'valves  was  also 
begun,  and  in  March  all  the  excavation  up  to  the  valves  was  com- 
pleted; early  in  April  all' pipe  was  put  in  and  all  concrete  up  to  the 
end  of  the  plug  poured. 

Water  came  over  the  spillways  on  April  13,  stopping  all  work, 
which  was  resumed  in  June,  when  more  work  was  done  on  the  op- 
erating tunnel  and  excavation  made  for  the  valve-operating  chamber. 
High  water  stopped  further  work,  but  in  August  the  tunnel  was  un- 
watered  and  cleaned  out  and  two  30  by  38  inch  valves  set  in  place. 
All  work  has  been  completed  to  the  lower  faces  of  these  hydraulic 
valves,  which  are  62.5  feet  from  the  sill  of  the  sluice  gates.  Com- 
pletion of  this  work,  according  to  approved  plans,  includes  laying  two 
48-inch  riveted  pipes  from  this  pomt  to  the  mouth  of  the  tunnel,  a 
distance  of  about  300  feet,  and  connecting  thereto  two  38-inch  needle 
valves  now  on  hand,  also  making  connection  between  these  two  pipes 
and  the  7-foot  power-canal  penstock,  so  as  to  furnish  lake  water  to 
power-canal  generators. 

ROOSEVELT  DAM. 

The  Roosevelt  Dam,  located  in  the  Salt  River  Canyon,  just  below 
the  mouth  of  Tonto  Creek,  is  a  masonry  arch  gravity  structure;  the 
center  line  of  the  top  has  a  radius  of  410  feet.  Its  maximum  height  is 
280  feet,  its  length  on  top  1,125  feet,  and  its  widtE  on  top  16  feet. 

Greneral  plans  for  construction  oi  the  dam  were  reviewed  and  ap- 

£  roved  on  July  28,  1904,  by  a  board  of  engineers  consisting  of 
[essrs.  A  .P.  Davis,  G.  Y.  Wisner,  W.  H.  Sanders,  and  J.  H.  Quinton, 
and  detail  plans  were  designed  and  specifications  prepared  under  the 
direction  of  the  board.  On  February  8, 19Q5,  proposals  for  construc- 
tion were  opened,  and  on  April  21,  1905,  a  contract  for  the  work 
was  executed.  On  December  15,  1905,  a  board  of  engineers  consist- 
ing of  Messrs.  A.  P.  Davis,  W.  H.  Sanders,  G.  Y.  Wisner,  and  Louis 
C.  Hill  recommended  increasing  the  height  of  the  dam  10  feet,  rais- 
ing the  crest,  exclusive  of  parapet,  from  230  to  240  feet  above  stream 
bed.    The  recommendations  were  approved  and  the  plans  adopted. 

In  May,  1905,  the  contractor  began  to  assemble  equipment  and  to 
establish  construction  camps.  In  November,  1905,  a  cofferdam  for 
diverting  the  river  through  the  sluicing  tunnel  was  constructed  and 
excavation  for  the  foundation  of  the  dam  begun.  On  September  20, 
1906,  the  first  masonry  was  laid  in  the  dam,  the  work  of  excavating 
for  the  foundation  having  been  delayed  by  repeajted  floods  in  the 
river.  In  the  latter  part  of  1906,  and  during  the  seasons  of  1907  and 
1908,  floods  and  high  water  in  the  river  interfered  to  a  considerable 
extent  with  the  progress  of  the  work.  The  last  stone  was  laid  in 
the  dam  on  February  5,  1911,  and  formal  dedication  took  place 
March  18j  1911. 

Authority  for  raising  the  spillways  from  a  height  of  220  feet  to 
225  feet  above  datum  was  ^ven  June  10, 1913,  and  in  July  the  work 
was  commenced.    Approximately  435  cubic  yards  of  gravel  were 
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hauled  for  this  work,  1,505  sacks  of  cement  were  used,  and  approxi- 
mately 2,240  feet  of  three-fourths  inch  square  twisted  rods  went  int6 
reinforcements ;  325  cubic  yards  of  concrete  were  added  to  the  volume 
of  the  dam  by  the  raising  of  the  spillways. 

The  discharge  of  water  over  the  spillways  caused  considerable 
damage  and  it  was  decided  to  concrete  the  floor  of  the  spillwaj[s. 
This  work  was  commenced  in  October,  1915,  and  completed  in 
January,  1916,  just  four  days  before  water  again  commenced  going 
over  the  spillways.  The  total  amount  of  concrete  placed  on  Both 
spillways  is  1,595  cubic  yards.  Concrete  was  applied  on  both  spill- 
ways to  a  minimum  depth  of  1  foot  over  bad  rock,  leaving  good 
rocK  bare  in  places,  and  was  formed  in  polygon-shaped  bloclra 
of  varying  heights  to  make  an  uneven  surface,  with  the  intention  of 
checking  water  velocity  as  much  as  possible  and  reducing  erosion. 

POWER  PLANTS  AND  TRANSMISSION  LINES. 

It  was  planned  to  utilize,  in  the  operation  of  the  cement  mill  and 
shops  and  in  the  construction  of  Koosevent  Dam,  electric  power 
generated  by  water  turbines  supplied  by  the  penstock  at  the  end  of 
the  power  canal.  The  machinery  for  generating  current  equivalent . 
to  1,300  horsepower  was  installed  in  the  fall  of  1905  in  a  temporary 
power  plant,  located  in  a  cave  in  the  canyon  at  the  end  of  the  in- 
clined penstock,  and  the  operation  of  this  plant  was  begun  early  in 
1906  and  continued  until  August,  1909,  when  power  machinery  in  the 
permanent  power  plant  was  ready  for  use.  The  building  for  the 
permananet  power  plant  is  located  on  the  south  side  of  the  river 
immediately  below  the  dam,  and  is  constructed  of  stone  and  concrete 
masonry.  The  building  was  erected  by  Government  forces,  excava- 
tion for  the  foundations  being  commenced  in  October,  1906,  and  the 
building  completed  in  the  spring  of  1908.  The  penstock  at  the  end 
of  the  power  canal  was  extended  into  the  power  plant  building  and 
supplies  water  to  an  exciter  unit  and  to  three  power  units,  each 
consisting  of  a  vertical  turbine  direct  connected  with  a  three-phase, 
alternating-current  generator.  The  first  of  these  power  units  was 
installed  and  put  in  operation  in  June,  and  the  second  and  third  in 
August,  1909,  after  which  the  use  of  the  power  unit  in  the  temporary 
power  plant  was  discontinued.  The  installation  of  the  fourth  and 
fifth  units,  which  are  supplied  with  reservoir  water  through  a  10- 
foot  penstock,  was  completed  in  June,  1912.  The  sixth  unit  installa- 
tion was  completed  in  November,  1915.  The  first  five  units  gave  a 
plant  capacity  of  5,000  kilowatts  and  the  sixth  unit  an  added  capacity 
of  5,000  kilowatts. 

A  short  distance  from  the  power  house  is  a  transformer  house,  in 
which  are  installed  the  transformers  for  stepping  up  the  current, 
generated  at  2,200  volts,  to  46,000  volts  for  transmission.  Other 
equipment  necessary  for  control  and  distribution  of  the  current 
generated  in  the  power  house  is  also  installed  in  the  transformer 
house. 

Four  power  substations  have  been  constructed — No.  1,  8  miles 
south  of  Mesa;  No.  2,  near  Sacaton,  on  the  Gila  River  Indian  Reser- 
vation; one  in  Phoenix  and  one  in  Glendale.  In  these  stations  are 
installed  the  equipment  necessary  for  controlling  the  distribution  of 
the  current  and  tne  transformers  for  stepping  down  the  current  to 
10,000  volts,  in  substations  Nos.  1  and  2  for  distributing  to  pumping 
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Slants,  and  to  2^00  volts  on  distributing  lines  in  Phoenix  and  Glen- 
ale.  Power  substation  No.  1  was  finished  in  July,  and  the  installa- 
tion of  its  equipment  was  completed  in  November,  1909.  Power  sub- 
station No.  2  was  completed  in  October,  1909.  The  Phoenix  substa- 
tion was  placed  in  service  in  December,  1910,  and  the  Glendale  sub- 
station on  July  1, 1912. 

The  switching  station  wils  completed  in  1909  and  placed  in  oper- 
ation with  the  remainder  of  the  transmission  line,  it  is  located  1 
mile  east  of  the  northeast  corner  of  the  town  of  Mesa.  Its  function 
is  to  divide  the  main  transmission  line  into  two  sections  and  to  pro- 
vide means  of  cross  connecting  the  two  lines  at  this  point  in  case  of 
trouble.  Provision  is  also  made  for  connecting  to  either  of  the  lines 
the  branch  circuit  running  north  to  the  South-Consolidated  and 
south  to  the  Chandler  and  Sacaton  substations.  All  of  these  are 
46,000-volt  circuits^ 

A  main  power  transmission  line  extends  from  the  power  house 
at  Koosevelt  to  Phoenix  and  is  about  75  miles  long.  It  consists  of 
two  circuits  of  three  wires  each  and  carries  current  at  45,000  volta 
A  branch  line,  19  miles  long  and  carrying  one  three-wire  circuit,  ex- 
tends from  the  switching  station  to  substation  No.  2,  and  from  this 
line  about  8^  miles  from  the  switching  station  a  branch  1  mile  in 
length  extends  to  substation  No.  1.  Surveys  for  the  transmission 
lines  were  made  in  the  spring  of  1907,  and  anchors  for  the  towers 
were  set  in  the  summer  of  that  ^ear.  Contracts  for  furnishing  the 
towers  and  poles  were  executed  in  the  spring  of  1908  and  the  line 
was  completed  in  1909.  In  September  of  niat  year  the  delivery 
under  contract  of  current  for  industrial  purposes  at  Phoenix  was 
commenced.  In  June,  1910,  the  use  of  the  electric  current  for  pump- 
ing water  on  the  Gila  Eiver  Indian  Beservation  was  begun,  two 
pumps  having  been  installed  and  put  in  operation. 

The  main  transmission  line  between  Mesa  and  Roosevelt  was  re- 
constructed in  1913,  being  converted  into  a  suspension  type,  long 
span  line.  The  Inspiration  Consolidated  Copper  Co.  completed  its 
Ime  under  contract  of  August  2, 1912,  and  service  commenced  March 
21,  1914. 

A  single-circuit,  45,000-volt,  wood-pole  line  connecting  the  Phoenix 
substation  and  the  Glendale  substation  was  placed  in  operation 
July  1,  1912.  The  South-Consolidated  line  is  a  45,000-volt,  single- 
circuit  steel  pole  line  connecting  the  South-Consolidated  power  plant 
with  the  switching  station.  Construction  on  the  11,000-volt  dis- 
tributing line  was  begun  in  1909  and  has  been  extended  as  required. 

On  August  30,  1910,  a  contract  was  entered  into  between  the 
United  States  and  the  Salt  River  Valley  Water  Users'  Association 
for  the  construction  of  three  power  plants  in  the  valley,  viz,  the 
South-Consolidated,  Arizona  Falls,  and  Cross  Cut,  by  means  of 
funds  furnished  by  the  association.  The  South-Consolidated,  of 
2,000  kilowatts  capacity,  was  placed  in  operation  October,  1912, 
and  the  Arizona  Falls,  of  1,000  kilowatts  capacity,  in  May,  1913;  the 
Cross  Cut,  of  5,000  kilowatts  capacity,  was  entirely  completed  in 
December,  1915. 

GRANrrE  REEF  DAM. 

The  Granite  Eeef  Dam,  located  on  Salt  River  about  4  miles  below 
the  mouth  of  Verde  River,  is  a  rubble  concrete  weir  1,000  feet  long, 
with  a  maximum  height  of  88  feet,  a  base  36  feet  wide,  and  curtain 
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walls  at  heel  and  toe  extending  to  bed  rock  near  the  ends  of  the  dam 
and  to  a  foundation  of  compact  sand,  gravel,  and  bowlders  in  the 
center  of  the  channel,  wjiere  a  concrete  apron  18  inches  thick  extends 
75  feet  downstream  from  the  toe  of  the  dam. 

Borings  at  the  site  of  the  dam  were  made  in  June,  1906,  and  on 
July  26  of  that  year  authority  was  granted  by  the  Secretary  of  the 
Interior  for  the  construction  of  the  dam  by  Oovemment  forces.  The 
work  was  begun  in  October,  1906,  and  completed  in  August,  1908. 

JOINT  Hl&AD  DAM. 

The  Joint  Head  Dam,  located  in  Salt  Kiver  about  2  miles  west 
of  Tempe,  was  completed  in  March,  1914.  This  is  a  concrete  weir 
600  feet  long,  with  a  maximum  height  of  10  feet  and  containing 
1,740  cubic  yards  of  concrete.  This  dam  diverts  about  100  seoond- 
f  eet  of  water  into  the  Joint  Head  Canal. 

PUMPING  PLANTS. 

Wells  have  been  drilled  for  the  utilization  of  undergroimd  water 
for  irrigation  in  a  district  from  6  to  8  miles  south  of  Mesa  and  in 
the  Gila  Biver  Indian  Reservation.  There  are  no  flowing  wells  in 
the  valley,  water  being  found  from  20  to  50  feet  below  the  surface 
of  the  ground;  the  pumps  for  raising  the  water  are  operated  by 
electric  power  generated  by  the  power  system  of  the  United  States 
Eeclamation  Service. 

The  drilling  of  wells  on  the  Indian  reservation  was  begun  in  April, 
1908,  and  completed  in  March,  1909,  nine  wells  being  driven  to  an 
average  depth  of  233  feet.  The  wells  are  cased  with  double-steel 
stovepipe  casings  16  inches  in  diameter. 

The  gravity  supply  of  water  for  irrigation  of  the  lands  of  Salt 
River  project  is  augmented  by  the  pumped  water  from  nine  batteries 
of  wells — eight  in  the  Mesa  district,  known  as  batteries  A,  B,  C,  D, 
E,  and  F,  Clemans  Well,  and  McQueen  Well,  and  one,  the  San 
Francisco  Well,  located  about  2^  miles  west  of  the  town  of  Tempe. 

The  drilling  of  the  wells  for  batteries  A,  B,  C,  D,  E,  and  F  was 
commenced  by  the  Reclamation  Service  in  the  latter  part  of  1908  and 
completed  in  the  fall  of  1909,  but  owing  to  shortage  of  funds  the 
installation  of  the  equipment  was  delayed  and  it  was  not  until  June, 
1913,  that  the  last  installation  was  finally  completed.  Drilling  op- 
erations were  carried  on  by  two  Leidecker  drilling  rigs,  operated  by 
steam.  Each  of  these  pumping  plants  consists  of  a  batterv  of  three 
wells  16  inches  in  diameter,  located  in  a  straight  line  30  leet  apart, 
except  battery  A,  where  the  wells  are  25  feet  apart.  These  batteries 
develop  approximately  10  second-feet  of  water  each,  except  battery 
A,  which  has  developed  but  8  second-feet. 

The  site  of  the  San  Francisco  Well  was  included  in  the  San  Fran- 
cisco Canal  purchase,  the  agreement  providing  for  the  installation 
of  a  pumping  plant  at  this  point.  Six  wells  were  drilled,  each  16 
inches  in  diameter  and  spaced  50  to  75  feet  between  individual  weUs. 
Drilling  was  commenced  in.  May,  1911,  and  completed  in  February, 
1912.    At  this  plant  only  6  second -feet  of  water  has  been  developed. 

The  Clemans  Well  was  taken  over  by  the  Reclamation  Service 
the  latter  part  of  the  year  1910,  and  new  installation  later  made. 
This  plant  consists  of  a  battery  of  five  wells,  developing  11  second- 
feet  of  water. 


Digitized  by 


Google 


ARIZONA,  SALT  BIVBB  PEOJECT.  57 

Agreement  was  entered  into  on  July  31,  1911,  for  the  transfer  of 
the  McQueen  Well  to  the  United  States,  but  the  work  of  cleaning 
out  and  investigating  this  plant  preparatory  to  reecjuipment  was  not 
begun  until  May,  1913.  An  entirely  new  installation  of  machinery 
was  completed  in  March,  1915.  This  plant  contains  a  battery  of 
three  wells,  developing  about  10  second- feet  of  water. 

The  depth  of  the  wells  va^ries  from  205  to  303  feet,  and  the  con- 
struction is  uniform  throughout  on  all  the  wells  built  by  the  Reclama- 
tion Service.  Each  plant  is  equipped  with  a  centrifugal  pump, 
driven  by  a  75-horsepower  electric  motor. 

CANAIiS — ^ACQUISITION    BY   KECLAMATION    SERVICE. 

The  canal  systems  of  the  Salt  River  project  are  divided  by  the 
Salt  River  into  two  distinct  units,  known  as  the  north  and  south 
side  systems. 

North  side. — ^All  the  canals  of  the  north  side  system,  with  the  ex- 
ception of  the  Appropriators  and  those  built  later,  were  taken  over  by 
the  Reclamation  Service  in  1906,  but  operation  was  not  commenced 
until  May  15,  1907.  These  canals  were  the  ijrizona,  Arizona  Cross 
Cut,  Grand.  Joint  Head,  Maricopa,  and  Salt  River  Valley.  The 
operation  oi  the  Appropriators  was  commenced  by  the  Reclamation 
Service  in  July,  1908,  at  the  request  of  the  company,  but  contract  of 
purchase  was  not  executed  until  January  19,  1909.  The  canals  and 
the  structures  (mostly  of  wood)  were  m  poor  condition  and  con- 
stant improvements  have  been  made;  also,  considerable  new  con- 
stmction  has  been  done. 

The  construction  work  on  the  north  side  system  consisted  of 
enlarging  the  Arizona  and  Grand  Canals  and  the  construction 
of  new  laterals  and  reconstruction  of  old  laterals  for  all  the  canals. 
The  Water  Users'  Association,  under  an  agreement  with  the  United 
States,  completed  the  enlargement  of  the  Grand  Canal,  and  con- 
structed the  Grand  Canal  extension  from  the  side  of  the  Cross 
Cut  power  plant  to  the  head  of  the  Grand  Canal,  and  also 
the  New  Arizona  Cross  Cut  Canal  from  the  Arizona  Canal  to  the 
Cross  Cut  power  plant.  In  the  early  part  of  1916,  floods  from  the 
Salt  River  washed  out  a  portion  of  the  Grand  Canal  extension  be- 
tween the  Cross  Cut  power  plant  and  the  Joint  Head  Dam,  and  it 
was  necessary  to  relocate  1  mile  of.  this  canal.  This  was  done  by 
Government  forces  and  was  completed  the  latter  part  of  April,  1916. 

Sottth  side. — On  the  south  side  ^stem  the  canals  are  the  South, 
Eastern,  Main  Consolidated,  East  Branch  Consolidated,  Mesa,  San 
Francisco,  Western,  and  Eiighline.  The  main  feeder  canal  from 
Granite  Reef,  the  South  Canal,  was  constructed  by  the  Reclamation 
Service  and  was  completed  in  May,  1909,  and  operation  commenced 
in  June  of  that  year.  The  Eastern  Canal  was  constructed  under 
the  cooperative  plan  and  completed  in  December,  1909.  The  Main 
Consolidated  and  East  Branch  Consolidated  Canals  were  acquired 
bj  purchase  in  July,  1909,  and  operation  was  begun  by  the  Reclama- 
tion Service  in  the  fall  of  1909.  In  the  spring  of  1910  the  operation 
of  the  Mesa  Canal  system  and  the  Eureka  Canal,  a  part  of  the  Utah 
Canal  system,  was  begun  by  the  Reclamation  Service  under  agree- 
ments to  purchase  the  canals  at  appraised  valuations  and  pay  for 
them  by  allowing  to  tiie  stockholders  credits  on  building  charges  to 
be  thereafter  assessed  by  the  Secretary  of  the  Interior.    The  San 

Digitized  by  V^jOOQlC 


58  FIPTEEKTH  ANNUAL  BEPORT  OF  BEOLAMATIOK  BEBVICB. 

Francisco  Canal   was  acquired  by  purchase,  and  operation  com- 
menced January  1,  1913. 

The  Western  Canal  was  built  partly  by  Government  forces  and 
partly  by  the  Western  Canal  Construction  Co.  and  deeded  by  tiiat 
company  to  the  United  States.  The  Highline  Canal,  a  40-foot  lift 
canal,  was  constructed  by  the  Highline  Canal  Construction  Co.,  and 
by  them  turned  over  to  the  Reclamation  Service.  Delivery  to  the 
Western  was  commenced  on  February  16,  1918,  and  to  the  Highline 
on  June  16,  1918. 

DESCRIFnON  OF  CANAL  STBTEMr 

North  side. — The  main  feeder  on  the  north  side  of  Salt  River  is 
the  Arizona  Canal,  which  commences  at  the  north  intake  structure 
of  the  Granite  Reef  Dam  and  runs  westerly  and  northwesterly  for 
a  distance  of  42  miles  to  Skunk  Creek,  just  above  its  coniBiuence 
with  New  River.  The  New  Cross  Cut  leaves  the  Arizona  Canal  at  a 
point  near  the  northeast  corner  of  section  28-2N-4E,  and  runs  south 
for  3^  miles  to  the  Cross  Cut  power  plant  The  Grand  connects  with 
the  New  Cross  Cut  at  the  Cross  Cut  power  plant,  and  from  thence 
runs  in  a  northwesterly  direction  to  New  River.  The  Grand  is  con- 
nected with  the  Joint  Head  Canal  through  a  short  canal  known  as 
the  Grand  Cross  Cut  in  section  7-1N-4E,  one-half  mile  long,  so  that 
water  can  be  delivered  from  the  Arizona  to  the  Grand  and  thence 
to  the  Salt  River  Valley  and  Maricopa  Canals  through  the  Joint 
Head  Canal.  In  this  way  water  intenaed  for  either  the  Maricopa  or 
Salt  River  Valley  Canals  can  be  run  through  the  Arizona,  then 
through  the  New  Cross  Cut  into  the  Grand,  and  used  to  generate 
power  in  the  Cross  Cut  power  plant.  The  Maricopa  and  Salt  River 
Valley  Canals  have  a  common  head  in  the  Joint  Head  Canal,  which 
runs  from  the  Joint  Head  Dam  to  the  divergence  of  these  canals  in 
section  12-1N-3E.  The  Joint  Head  Canal  is  if  miles  in  length.  From 
the  divergence  of  the  two  canals  the  Maricopa  runs  northwesterly 
for  a  distance  of  11^  miles,  and  the  Salt  River  Valley  runs  westerly 
for  a  distance  of  16^  miles.  From  all  of  these  canals  are  numerous 
laterals  supplying  water  to  lands  lying  under  the  respective  canals, 
the  entire  length  of  the  canals  and  laterals  of  the  north  side  system 
totaling  465.5  miles. 

South  side. — The  main  feeder  of  the  south  side  system  is  the  South 
Canal,  commencing  at  the  south  intake  structure  of  the  Granite  Reef 
Dam  and  running  in  a  southwesterly  direction  for  2  miles,  where  it 
divides  into  the  Main  Consolidated  and  Eastern  Canals.  The  Eastern 
Canal  is  the  highline  canal  of  the  east  part  of  the  system  and  runs  in 
a  southerly  direction  to  the  township  line  between  townships  1  and  2 
south.  This  canal  is  19i  miles  in  length.  The  Main  Consolidated 
Canal  runs  southwesterly  from  the  South  Canal  to  the  division  gates 
in  section  11-1N-5E,  a  distance  of  7}  miles.  At  the  division  gates 
the  water  is  divided  into  three  canals,  the  East  Branch  of  the  Con- 
solidated running  easterly  then  south,  a  distance  of  18^  miles,  the 
Mesa  Canal  extending  southwesterly  and  westerly  for  3|  miles  and 
dividing  into  numerous  laterals  in  the  vicinity  oi  the  town  of  Mesa, 
and  the  Tempe  Cross  Cut,  2J  miles  long,  running  west  from  the  divi- 
sion gates.  The  Western  Canal  is  supplied  with  water  by  feeders 
from  the  East  Branch  Consolidated  Canal.    This  canal  heads  on  the 
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east  section  line  of  section  8-1S-5E  (the  end  of  the  Wallace  feeder), 
extending  westward  2|  miles,  then  dividing  into  the  main  canal  and 
the  Kyrene  branch,  the  main  canal  running  northwesterly  then  south- 
westerly, the  Kyrene  branch  extending  southwesterly.  The  Western 
Canal,  exclusive  of  the  feeders,  has  a  length  of  25^  miles.  At  the 
point  of  diversion  of  the  Kyrene  branch  of  the  Western  is  a  pumping 
plant  which  lifts  the  water  40  feet  from  the  Western  Canal  to  this 
Highline,  through  a  reinforced  concrete  pressure  pipe  approximately 
6,000  feet  in  length.  The  Highline  Canal  runs  from  the  outlet  of  the 
pressure  pipe  both  ways  around  the  base  of  the  Salt  River  Range, 
and  is  15|  miles  in  length.  The  San  Francisco  Canal  secures  its  water 
through  the  Tempe  Canal  at  a  point  in  section  15-lN-^E,  near  the 
town  of  Tempe,  and  runs  westerly  a  distance  of  3 J  miles,  then  divides 
into  the  North  and  South  branches,  extending  westerly  and  south- 
westerly, respectively.  The  length  of  the  South  Side  Canal  and 
lateral  system  is  340f  miles. 

The  following  is  a  tabulation  of  data  pertaining  to  the  canal  sys- 
tems of  Salt  River  project : 

Statement  ahotoing  data  pertaining  to  canal  systems,  Salt  River  project. 


Canal. 


Date  of— 


Contract. 


Completion 
of  purchase. 


Operation 
commenced 
by  United 

States 

Reclamation 

Service. 


canals, 


MUeageNov.ao, 
1915. 


Lat- 
erals. 


Total. 


main 


second- 
feet. 


Orl£- 
in3 
con- 
strue- 
corn- 


Arizona 

Arisona  Cross  Cut., 

New  Cross  Cut 

Grand , 

Grand  Cross  Cut. . . . 

Apprqpriatora 

JomtHead 


Feb.  17,1906 

do 

0) 
Feb.  17,1906 


June  20,1906 
June  15,1906 

June  15,1906 


May  15,1907 
do 

1913 

(«) 


Maricopa , 

Salt  Kiver  Valley.. 

Souths , 

Eastern* 

Main  Consolidated 
East  Branch  Con- 


Cut.. 


Tempe  ( 
Eureka. 


San  Francisco 

Western  (con- 
structed by 
United  States 
Reclamation 
Service)' 

W  estern  (con- 
structed by 
Western  Canal 
Construction 
Co.>» 


Jan.  19,1909 
Feb.  17,1906 

do... 

do 

(*) 

(•) 
Nov.  19,1908 

do 

do 

Aug.  1,1910 
May  7,1910 
Mar.    6,1911 


Jan.  19,1909 
June  15,1906 

do 

do 

(«) 

(•) 

July   10,1909 

do 

do 

Apr.  20,1016 
Nov.  26,1915 
Dec.  31,1912 


July  4, 1908 
May  15,1907 

do 

do 

June  4,1009 
Mar.,  1010 
Nov.  17,1909 

do 

do 

June  15,1910 

do... 

Jan.     1,1913 


Highline  (con- 
structed by 
TUghifa^  Canal 
Construction 
Co.)" 


Feb.  16,1913 


June  16,1913 


38.25 
3.50 
3.50 

27.50 
.50 

11.50 
16.25 

2.00 
19.50 

7.75 

18.50 
2.25 

3% 
3.25 


« 


25.50 


15.75 


204.75 


84.00 


20.75 
53.50 


55.25 
.50 


83.25 


(•) 
42.50 
20.50 


(■) 


25.00 


16.00 


243.00 
3.50 
3.50 

111.50 
.50 

(») 

1.50 
32.26 
60.75 

2.00 
74.75 

8.25 

101.75 

2.25 

(•) 

45.75 

23.75 


(•) 


50.50 


31.75 


2,000 
600 
700 
350 


1883 
1889 
1912 
1878 


300 
150 
260 

1,600 
200 

1,250 

450 
270 


1987 
1868 
1867 
1908 
1909 
1892 

1892 


125 
70 


175 


1879 
1871 


1911 


1912 


1912 


1  Built  by  W.  U.  Association. 

•  When  combined  with  Apprqpriatora. 
s  Not  in  use— combined  ^tn  Grand. 

•  Constmoted  by  United  States  Reclamation  Service;  oomnleted  June,  1909. 

•  Cooperative  and  United  States  Reclamation  Service  work. 

•  Mileage  included  in  Mesa  System. 
T  Constructed  in  19U  and  1912. 

•  Zndnded  below. 

•  Construction  completed  in  1913. 
»  Ccostmotka  completed  in  19U. 


Digitized  by 


Google 


60         FTPTBENTH  ANNUAL  BEPOBT  OF  BBOIiAMATION  SEBViaE. 

CONSTBTTCTION  DTJBINO  FISCAL  YEAB. 

Roosevelt  Dam. — On  October  16,  1915,  work  was  commenced  on 
concreting  the  floor  of  the  spillways  of  the  Eoosevelt  Dam,  and  was 
continned  until  January  17,  when  it  was  stopped  on  account  of  the 
impending  overflow  from  the  reservoir.  The  concrete  was  applied  to 
a  minimum  depth  of  one  foot  over  bad  rock,  leaving  good  rock  bare 
in  places,  and  was  formed  in  polygon  shaped  blocKs  of  varving 
heights  to  make  an  uneven  surface,  with  the  intention  of  checking 
water  velocity  as  much  as  possible  and  reducing  erosion.  A  total  of 
1,595  cubic  yards  of  concrete  was  placed. 

Sluicing  tunnel^  Roosevelt  Dwm. — ^The  installation  of  the  navy- 
bronze  pipes  in  the  sluicing  tunnel,  which  had  been  conmienced  m 
January,  1915,  and  discontmued  on  account  of  overflow  from  the 
reservoir,  was  resumed  in  July.  The  pipes  and  valves  are  now  in 
place  and  the  operating  tunnels  driven ;  the  completion  of  the  work 
depends  on  plans  under  consideration. 

Sixth  umt^  Roosevelt  power  plant. — ^The  installation  of  the  sixth 
and  final  unit  of  the  Roosevelt  power  plant  was  completed  durinjg 
the  fiscal  year  and  placed  on  the  line  November  24,  1915.  This  unit 
is  of  5,000  K.  W.  capacity,  generating  as  much  power  as  the  other  five 
units  of  the  plant;  the  operation  is  very  satisfactory. 

Water  Users'^  Association  work. — ^The  Cross  Cut  power  plant  was 
finally  completed  in  December,  1915,  and  the  efficiency  test  made 
January,  15-16, 1916,  after  a  satisfactory  30-day  run. 

BOABBS  OF  ENGINEEBS. 

On  September  28,  1915,  a  board  of  engineers,  composed  of  Messrs. 
D.  C.  Henny,  E.  H.  Baldwin,  and  William  S.  Cone,  met  to  consider 
various  matters  in  connection  with  the  power  canal,  sluicing  and 
outlet  tunnels,  silt  deposits,  etc.,  above  Granite  Reef  and  Eoosevelt 
Dams.    The  reports  made  by  this  board  were  dated  October  1,  1915. 

March  6,  1916,  a  board  consisting  of  Messrs.  D.  C.  Henny,  Louis 
C.  Hill,  and  William  S.  Cone,  met  to  report  on  damages  and  te 
recommend  procedure  in  connection  with  Roosevelt  power  plant  and 
spillways,  Intake  Diversion  Dam,  and  the  Main  Consolidated  and 
Grand  Canals.  The  reporte  covering  findings  and  recommendations 
were  made  under  date  of  March  10, 1916. 

May  7  Mr.  D.  C.  Henny  arrived  to  inspect  and  report  on  damage 
to  apron  of  Granite  Reef  Dam  and  retaining  wall  of  Arizona  Canal, 
just  below  the  dam. 

On  June  20  a  board  of  engineers  convened  on  the  project,  consist- 
ing of  Messrs.  D.  C.  Henny,  E.  H.  Baldwin,  Louis  C.  Hill,  O.  H. 
Ensign,  and  William  S.  Cone,  to  report  on  conditions  at  RooseVelt 
and  make  recommendations  for  clearing  the  river  channel  below  the 
spillways  of  the  dam,  and  for  the  North  Outlet  Timnel  control.  The 
reporte  on  these  features  were  dated  June  23,  1916. 

OPERATION  OP  POWEB  SYSTEM. 

The  capacity  of  the  Roosevelt  power  plant  was  doubled  during  the 
fiscal  year  by  the  addition  of  the  sixth  unit  of  5,000-kilowatt  capacity, 
which  was  placed  in  operation  on  November  24, 1915.  The  plant  was 
operated  continuously  during  the  year,  with  the  exception  of  from 
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January  18  to  February  22^  when  the  power  house  was  flooded  by 
high  backwater  from  the  spillways,  and  from  February  29  to  March 
2, 1916,  this  shutdown  being  caused  when  a  large  portion  of  the  cliff 
above  became  imdermined  and  ^reat  masses  of  rock  fell  into  the  river, 
tearing  down  the  power  ana  control  cables  between  the  trans- 
former house  and  the  power  house.  Operation  during  all  of  1916 
up  to  May  30  was  somewhat  handicapped  by  the  spillway  overflow, 
the  moisture  causing  some  insulator  and  pot-head  breakdowns,  also 
necessitating  an  extra  crew  of  men  at  the  transformer  house,  as  pas- 
sage between  the  two  building  was  impossible.  The  control  cable 
for  the  transformer  house  switches  has  not  yet  been  received,  thus 
handicapping  switching  changes  at  the  tnui^ormer  house,  control 
from  the  power-house  switchboard  being  cut  off.  The  flood  of  Janu- 
ary carried  away  the  intake  dam,  thus  rendering  the  power  canal 
useless,  and  the  three  generators  in  the  power  house  receiving  water 
from  tnis  canal  have  been  idle  since  June  15  (up  to  which  time  thev 
received  water  from  the  lake  through  tJie  forebay  gates)  and  will 
remain  so  until  the  authorized  connection  between  the  power  canal 
penstock  and  the  sluicing  tunnel  is  installed,  when  these  machines 
will  receive  water  from  the  reservoir  and  it  will  again  be  possible  to 
operate  the  plant  to  capacity. 

At  the  close  of  the  nscal  year  there  is  being  delivered  to  the  In- 
spiration Consolidated  Copper  Co.,  the  largest  consumer  of  power 
generated  in  the  plants  of  tnis  project,  an  average  of  128,896  kilowatt 
hours  daily,  bringing  in  a  revenue  of  $29,00l!75  for  the  month  of 
June. 

The  South-Consolidated  and  Arizona  Falls  plants  were  operated 
as  continuously  as  the  flow  of  water  in  the  canals  would  allow. 

The  Cross  Cut  power  plant  was  entirety  completed  December  15, 
and  after  a  satisfactory  80-day  run  an  emciency  test  was  conducted 
on  January  15  and  16.  The  machine  selected  for  the  test  showed  an 
average  emciency  of  79  per  cent,  or  4  per  cent  more  than  the  manu; 
facturer's  ^arantee,  ana  the  plant  was  accepted  by  the  Reclamation 
Service  and  turned  over  by  the  water  users'  association.  Previous  to 
the  end  of  November  the  Pelton-Doble  Co.  were  making  changes  in 
the  hydraulic  equipment,  thus  leaving  only  half  the  plant  available 
for  operation,  but  one  or  two  units  were  in  operation  practically  all 
of  the  period  up  to  December  15,  and  since  that  date  all  of  the  plant 
has  been  operated  as  continuously  as  the  flow  of  water  in  the  Cross 
Cut  Canal  would  permit,  with  the  exception  of  the  periods  between 
January  19  and  February  8,  and  February  24  to  28,  inclusive,  when 
operation  was  irregular,  being  seriously  interrupted  by  water  condi- 
tions below  the  plant,  where  the  Salt  River  had  washed  out  a  large 
section  of  the  Grand  Canal.  The  plant  was  entirely  shut  down  from 
March  3  to  May  7,  inclusive,  while  the  work  on  the  relocation  of  the 
Grand  Canal  was  being  carried  on,  but  since  the  latter  date  it  has 
been  Funning  continuously. 

OPEBATION  AND  MAINTENANCE. 

Irrigation  works  operated  during  the  fiscal  year  1916  included  the 
Roosevelt  Reservoir,  Granite  Reef  Dam,  Joint  Head  Dam,  the  Ari- 
zona, Grand,  Maricopa,  and  Salt  River  Valley  Canals  on  the  north 
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side  of  Salt  River,  and  the  South,  Eastern,  Main  Consolidated,  East 
Branch  Consolidated,  Mesa,  San  Francisco,  Western,  and  Highline 
Canals  on  the  south  side.  In  addition,  water  was  pumped,  from 
batteries  A,  B,  C,  D,  E,  F,  Clemans,  McQueen,  and  San  Francisco 
wells  in  connection  with  the  water  distribution  on  the  south  side. 

Water  was  supplied  to  the  north  side  canals  after  diversion  from  Salt 
River,  through  the  Arizona  and  the  Joint  Head  Canals,  and  on  the 
south  side  through  the  South  Canal.  The  total  area  irrigated  with 
water  supplied  through  the  canals  of  the  United  States  Reclamation 
Service  was  189,082  acres.  About  12,000  acres  lying  under  the  Tempe 
Canal  were  supplied  with  water  diverted  by  the  Reclamation  Service 
at  Granite  Reei  and  carried  through  the  South  and  Main  Consoli- 
dated Canals  to  the  division  gates,  then  through  the  Tempe  Cross  Cut 
into  the  Tempe  Canal.  The  Tempe  Irrigating  Canal  Co.  is  an  inde- 
pendent organization,  and  the  water  was  supplied  to  the  head  of 
their  canal  in  accordance  with  contract  approved  May  15,  1915.  On 
December  23,  1915,  contract  was  entered  into  with  the  Utah  Irrigat- 
ing Ditch  Co.  for  the  delivery  through  the  canals  of  the  United 
States  Reclamation  Service  of  the  amount  of  water  decreed  to  the 
water  users  under  the  Utah  Canal.  The  amount  to  be  delivered  is 
limited  to  a  maximiun  of  40  second-feet. 

•  For  the  year  ending  June  30, 1916,  there  were  diverted  through  the 
canals  of  the  Reclamation  Service,  for  irrigation  of  lands  under  Salt 
River  project,  1,141,149  acre-feet  of  water,  of  which  798,804  acre-feet 
(estimated)  were  actually  applied  to  the  land. 

On  January  29, 1916,  the  Koosevelt  Reservoir  reached  its  maximum 
contents  for  the  season,  at  an  elevation  of  236.4  feet,  which  repre- 
sented a  volume  of  1,563,720  acre-feet  of  water  within  the  reservoir. 
From  January  18  to  May  30, 1916,  a  period  of  134  days,  water  poured 
over  the  spillways  representing  a  total  of  2,133,854  acre-feet,  only 
part  of  which  could  Tbe  utilized  for  irrigation  and  for  generating 
power.  The  minimum  amount  stored  in  the  Roosevelt  Reservoir  dur- 
mg  the  fiscal  year  was  on  December  30,  1915,  when  the  gage  height 
was  202.46  feet  and  the  contents  1,014,107  acre-feet.  On  June  30, 
1916,  the  elevation  of  the  reservoir  was  210.48  feet,  representing  a 
storage  of  1,275,586  acre- feet,  a  net  loss  at  the  end  of  the  fiscal  year 
of  3.88  feet  in  elevation  and  a  volume  of  64,162  acre- feet. 

Operation  and  maintenance  work,  as  in  previous  years,  consisted 
almost  entirely  of  removing  sediment  from  canals  and  laterals,  clean- 
ing weed  growth  along  the  banks,  removing  moss  from  the  beds  of 
the  main  canals,  and  repairing  existing  structures,  as  well  as  install- 
ing a  few  checks,  turnouts,  and  bridges.  Weed  growth  was  removed 
from  banks  of  canals  and  laterals  with  the  use  of  shovels,  scjiihes, 
mowing  machines,  and  by  grazing  of  sheep  and  goat  herds.  One 
herd  of  goats,  536  head,  and  two  bands  of  sheep,  1,237  head,  maximum 
number,  were  pastured  on  the  banks  of  canals  and  laterals  during  the 
weed-growing  season  and  on  the  desert  during  the  winter  months. 
Satisfactory  profits  were  obtained  from  the  sheep  and  goat  venture 
and  it  is  expected  to  increase  the  herds. 

Water  was  turned  out  of  some  of  the  canals  during  the  months 
of  January  and  February  to  allow  maintenance  crews  to  remove  silt 
deposits  and  berms.  During  the  other  months  of  the  season  water 
was  in  all  the  canals  except  m  the  Main  Consolidated  and  the  canals 
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*  supplied  with  water  from  this  canal.  Due  to  the  high  stage  of  the 
river  and  because  of  a  shifting  of  the  river  bed,  the  Salt  River  broke 
through  into  the  Main  Consolidated  Canal  during  the  month  of  Janu- 
ary, 1916,  and  made  necessary  extensive  repairs.  During  the  same 
flood  period  the  Grand  Canal  just  below  the  Cross  Cut  power  plant 
was  damaged  to  such  an  extent  that  it  was  necessary  to  relocate  this 
canal  for  1  mile.  This  work  was  begun  January  30,  1916,  and 
ended  May  10. 

At  the  end  of  the  fiscal  vear  1915  the  Reclamation  Service  owned 
and  operated  782.6  miles  of  canals  and  laterals,  and  at  the  end  of  the 
fiscal  year  1916  this  had  been  increased  to  806.25  miles. 

The  pumping  plants  were  operated  whenever  occasion  demanded. 
No  trouble  was  experienced  during  the  year  in  the  operation  of  any 
of  the  pumps. 

During  the  early  winter  of  1915  heavy  snow  fell  in  the  higher 
elevations  of  the  Salt  and  Verde  River  watersheds.  Later  in  the 
year  and  in  the  month  of  January  heavy  rain  melted  the  snow  and 
caused  a  run-off  heavier  than  for  many  years  past.  On  January  18 
the  reservoir  made  a  record  gain  of  157,981  acre-feet,  which  brought 
the  surface  of  the  water  to  the  crest  of  the  spillways.  The  day 
following  there  was  a  further  increase  of  182,110  acre-feet  which 
caused  an  overflow  of  7.15  feet  over  the  spillways.  For  a  period  of 
165  days,  owing  to  the  high  stage  of  the  river,  irrigation  water  was 
delivered  to  the  water  users  of  the  project  at  half  price;  that  is,  each 
acre-foot  of  water  delivered  was  charged  at  the  price  of  one-half  acre- 
foot  The  contract  rates  for  the  season  1915-16  are  as  follows:  A 
minimum  charge  of  $1  for  not  to  exceed  2  acre-feet  per  acre,  '50 
cents  for  the  third  and  50  cents  for  the  fourth  acre-foot,  and  75  cents 
per  acre- foot  for  all  in  excess  of  4  acre-feet  per  acre  for  land  signed 
and  in  good  standing  in  the  water  users'  association ;  and  for  land 
not  signed  in  the  water  users'  association,  or  delinquent  in  that  asso- 
ciation, $1.20  as  a  minimum  for  not  to  exceed  2  acre- feet  per  acre,  60 
cents  for  the  third  and  60  cents  for  the  fourth'  acre- foot,  and  75  cents 
for  all  in  excess  of  4  acre- feet  per  acre. 

On  October  12,  1915,  the  time  limit  for  the  delivery  of  irrigation 
water  to  the  "  uncultivated  area,"  as  defined  by  the  board  of  survey, 
was  extended  from  October  1,  1915,  to  December  1,  1916.  The  rates 
are  60  cents  for  the  first  acre-foot  and  60  cents  per  acre- foot  for  all 
in  excess  of  1  acre- foot  per  acre. 

On  account  of  the  plentiful  supply  of  water,  due  to  flood  conditions, 
the  delivery  of  water  for  a  long  period  of  time  at  one-half  the  con- 
tract rates  caused  the  water  users  to  irrigate  heavily  during  the  flood 
period,  and  consequently  the  duty  of  water  for  the  agricultural  year 
1915-16  will  probably  be  lower  than  for  the  preceding  year. 

In  the  following  table,  "  Historical  review.  Salt  River  project,"  it 
will  be  noted  that  the  water  duty  was  much  lower  for  the  year  1916 
than  for  the  years  1913,  1914,  and  1915.  This  is  due  partly  to  the 
fact  that  the  water  supj^ly  was  more  plentiful  in  1916,  and  partly  to 
the  fact  that  investigations  made  during  this  last  year  have  shown 
that  the  water  delivered  is  approximately  68  per  cent  of  the  water 
diverted  (which  figure  is  used  for  1916)  instead  of  60  per  cent,  the 
figure  used  for  the  past  two  or  three  years. 
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1911 


1912 


1913 


1914 


1916 


1918 


Acraage  for  which  service  was  prepared  to 

supply  water •. 

Acreage  Irrigated 

Miles  of  canal  operated 

Water  diverted  (acre-feet) , 

Water  delivered  to  land  (acre-feet) , 

Per  acre  of  land  irrigated  (acre-feet) 


160,000 
115,042 
5S4 
561,093 
352,099 
3.(3 


160,000 
128,628 
576 
663,266 
430,928 
3.94 


190,000 
163,312 
716 
770,063 
462,087 
2.97 


187,112 
187,112 
715 
804,924 
446.730 
2.62 


192,000 
l^jOOO 

831,438 
498>862 


U91,647.6 

189,082 

806.25 

996,600 

677,688 

•3.68 


1 191,647.6  acres  is  the  amount  recomAended  by  the  board  of  survey  report  dated  May  25. 1916.  to  be 
included  in  first  unit  of  Salt  River  project. 

s  See  paragraph  immediately  precedmg  "  Historical  review,''  for  explanation  of  lower  duty  of  water  than 
for  preceding  years. 

SETTIiEMENT. 

Few  new  settlers  arrived  on  the  project  and  little  farm  property 
changed  hands  by  sale,  though  many  exchanges  were  made.  Higher 
prices  received  at  the  close  of  the  irrigation  season  of  1914-16  caused 
conaderable  improvement  in  the  situation,  and  in  the  first  six  months 
of  1916  all  conditions  were  favorable  for  an  exceedingly  ffood  season 
for  the  water  users.  A  cow-testing  association  was  formea  and  addi- 
tional associations  for  this  purpose  are  being  or^ranized.  A  county 
farm-improvement  association  was  formed,  consisting  of  a  council- 
man from  nearly  all  the  local  organizations  in  the  county.  There 
was  no  appreciable  change  in  population  during  the  year. 

Settlement  data,  Salt  River  project. 


Item. 


1911 


191S 


1914 


1916 


19161 


Total  number  of  Carms  on  project 

Population 

Number  of  Irrigated  farms 

Operated  by  owners  or  managofs. . . 

Operated  by  tenants 

Population 

Number  of  towns 

Population 

Total  population  in  towns  and  on  farms 

Number  of  public  schools 

Number  of  churches 

Number  of  banks 

Total  capital  stock 

Total  amountof  deposits 


I 

18, 
26, 


$681, 
16,716, 


2,680 

20,000 

2,680 

1,946 

736 

20,000 

11 

26,600 

46,600 

62 

48 

11 

1925,100 

17,986,234 


8,068 

20,600 

3,068 

2,459 

609 

20,500 

11 

30,600 

61,000 

60 

60 

11 

8798,600 

18,363,619 


8,600 
22,000 
8,600 
2,700 

eoo 

22,000 

12 

81,000 

63,000 

60 

60 

12 

8828,600 

89,000,000 


8,004 

22,000 

8,004 

2,333 

671 

82,000 

12 

81,000 

68,000 

60 

60 

10 

81,883,600 

87,189,266 


1  Estimated;  exact  figures  not  aTailable. 
PBINCIPAL  CHOPS. 

The  area  in  cotton  for  the  agricultural  year  ending  September  80, 
1915,  was  much  smaller  than  the  year  previous.  The  area  in  long- 
staple  cotton  was  1,830  acres,  valued  at  $128,100.  This  reduced  acre- 
age was  due  to  the  losses  experienced  in  the  previous  year  by  the 
growers  on  account  of  poor  market  prices.  The  returns  from  the 
lettuce  shipments  were  more  satisfactory  this  year  than  any  year 
previous,  due  to  proper  methods  of  marketing  and  preparing  for 
shipment.    The  alialia  market  was  good,  and  at  the  end  of  the  fiscal 
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year  all  previous  records  for  shipment  of  alfalfa  were  broken.  Cit- 
rus fruits  are  in  excellent  condition.  A  large  wheat  crop  was  har- 
vested, but  the  production  of  barley  was  below  normal  on  account 
of  smaller  acreage.  Olives  are  imusually  large  and  the  croppromises 
to  be  a  record  breaker  both  for  quantity  and  quality.  The  ideal 
spring  weather  was  favorable  for  all  kinds  of  crops. 

From  indications  at  the  close  of  the  fiscal  vear  the  agricultural 
year  of  1915-16  should  be  a  big  money  maker  for  the  water  users  of 
the  project. 

Crop  report,  Salt  River  project,  Arizona,  year  ending  Sept.  SO,  1915. 


Crop. 


Area 
(acres). 


Unit  of 
yield. 


Yields. 


T<ML. 


Average 
per  acre. 


Values. 


Per  unit 
of  yield. 


TotaL 


Per  acre. 


AlAJte 

Alfolftiseed 

Barley 

Beans 

Cane,  sugar 

Com,  broom 

Cotton: 

Long 

Short 

Cantaloupe 

Com: 

Tnilfay 

Sorshum... 

Fodder 

Citrus  fruits.... 
Fruits: 

Small 

Deciduous.. 

Garden 

Hay,  oats 

Oats 

Olives 

Pasture 

Potatoes 

Potatoes,  sweet. 

Wheat 

Watermelons... 
Less  duplicated 

Total  cropped  acreage. 

Iirteated,  no  crop: 

Young  cltms 

Young  olives 

Young  dedduons 

HisoeUaneous 

Total  irrigated  farm  acreage 
Total  area  town  sites 

Total  irrigated  aerege . 
Water  bought  land  vacant.. 

Total  ai 
tract. 


78,337 
4,669 
16,459 
1,111 
697 
110 

1,830 

330 

1,604 

1,108 

26,260 

72 

1,064 

584 

1,944 

1,480 

1,074 

2,300 

136 

36,119 

267 

SO 

11,230 

462 

17,667 


171,832 

600 

310 

700 

1,769 

175,111 
^4,239 


179,350 
8,044 


ir,394 


Tod 

Bushel. , 
,..do..,. 
..do.... 

Ton 

..do.... 


Pound. 
..do... 
..do... 


Bushel., 
Ton..... 
..do.... 
Pound.. 


..do. 
..do. 


235,011 

23,345 

829,180 

17,776 

5,576 

55 

640,500 

133,000 

6,255,600 

29,825 

26,260 

216 

1,874,013 

1,168,000 
7,776,000 


3 
6 

20 
16 
8 


860 

400 

3,900 

36 

1 

3 

1,778 

2,000 
4,000 


86.00 

6.60 

.65 

3.40 

4.00 

75.00 

.30 
.08 
.03 

LIO 

30.00 

6.00 

.04 

.06 


Ton.... 
B.ushel. 
Pound., 


2,148 
80,600 
135,000 


3 
85 

1,000 


lOuOO 
.75 
.04 


Bushel., 
..do..., 
..do.... 
Ton...., 


10,680 

8,510 

300,140 

5,082 


40 
60 
18 
U 


LOO 

.60 

L05 

9.09 


81,175,065 
154,077 
213,967 
42,663 
32,304 
4,125 

128,100 
10,560 
126,113 

32,807 

525,200 

1,208 

74,960 

70,080 
155,520 
134,010 

31,480 

60,375 

5,400 

433,428 

10,680 

2,124 

213,247 

46,200 


815.00 
38.00 
13.00 
88.40 
83.00 
37.50 

70.00 
33.00 
78.00 

27.60 
20.00 
18.00 
71.13 

120lOO 
80100 
90.00 
30.00 
38.36 
40.00 
13.00 
4a  00 
36.00 
18.90 

100.00 


Total  and  average. 


8,661,709 


2L31 


Areas. 


Total  irrigable  area  terms  reported . 
Total  area  town  sites,  special  ooo- 
tracts. 

Under  rental  contracts 

Total  cropped  area  fsmis  reported , 


Acres. 


194,868 
4,239 

« 176, 111 
171,833 


Fanns. 


Percent 

of 
pn^ect.! 


8,004 


3,004 
3,004 


92 
3 


r 

81 


1  Based  on  211,806  s 

'In  additiflD  water  was  bought  for  8,044  acres  not  irrigated* 

61309'—: 
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FINAHGIAL  STATEMENT. 

[Financial  statement  in  detail,  showing  assets,  liabilities,  reserves,  and  capital,  glyen  io. 

appendix,  p.  696.] 

Feature  coats  of  Salt  River  project,  June  SO,  1916. 


Principal  feature. 


Cost  to  June  30, 19l«. 


Subfeaturt. 


Principal  fea- 
ture. 


Examination  and  surveys 

Storage  works,  Roosevelt  Reservoir: 

Roosevelt  Dam 

Spillways 

Sluicing  tunnel 

Hydraulic  gates 

Repairs  to  tunnel  and  gates 

Overflowweir 

Right  of  way 

Outlet  tunnel 

Roads 


Pmnplng  for  irrigation: 

Battery  A 

Battery  B 

Battery  C 

Battery  D 

Battery  E 

Battery  F 

Cleman's  wells 

San  Francisco 

McQueen 

Test  wells 


Guial  system: 

Qranite  reef  dam. 
Joint  head  dam.. 
Canal  system 


Lateral  system 

Drainage  system,  hivestigatlon . , 

PoweTsystem: 

Diversion  dam , 

Power  canal 

Roosevelt  power  plant , 

South  consolidated , 

Crosscut 

Arizona  Falls 

'    Plant  No.  6  (engineerfaxg) . . . 

Tnmsmission  lines 

Switching  and  substations . . 


L  units 

Pvmanent  improvements  and  lands: 

Lands  not  submerged  by  reservoir. 

Roads 

Buildings  and  grmmds 


Telephone  system. 

Operation  and  maintenance  during  construction  (rental  basis) . 
Pumtaocounts 


Gross  cost  of  oonstruotion  of  project  to  June  80, 1016. 

ss  revenues  earned  during  construction  period: 

Rental  of  buildings 

Rental  ofgra.ing  and  farming  lands 

Rentals,  power  and  light 

Rentals  oiirrigation  water 

Contractors 'freight  refunds 

Forfeitures  by  defiaatUng  bidders  and  oontraotors. 

Other  revenues,  unolasslfled 

Profit  on  mess-oouse  operations 

Profit  on  meroantlle  store  operations 

Lesson  hospital  operations 


Amounts  set  up  as  reserves  or  depredation  charged  to  cost  and  not 
•Qcpaided 


Ntt  oost  of  oonstrootiom  of  projeot  to  JOne  80,  lOU.. 


8,190,005.21 
44,566.13 
74,794.93 
249,841.27 
95,242.05 
8,966.55 
168,341.94 
58,429.18 
3,385.13 


16,425.49 
20,603.87 
16,734.94 
19,358.12 
21,848.29 
16,808.09 
8, 124. 41 
29,978.98 
17,245.44 
178.76 


627,057.66 

39,528.93 

1,713,948.51 


127,353.22 
1,474,063.01 
557,550.86 
163,139.60 
480,454.68 
109,500.73 
66.00 
748,034.64 
94,581.75 


37,642.90 
620,942.20 
105,101.07 


15,783.88 

19,107.14 

845,395.58 

1,638,665.58 

19,269.63 

7,816.30 

56,941.58 

18,254.76 

2,609.37 

1276.11 


I88»080.88 


3,898,572LS0 


167,806.88 


2,380,585.10 

619,439.42 

4,660.96 


3,754,768.40 
28,123.47 


768,686.17 

60,734.18 

2,468,906.29 

44,010.7S 


14,270,577.85 


2,633,567.71 
820,484.66 


8,044,052.37 


11,335,525.08 


iDedtiot 
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Bsthnated  cost  of  contemplated  tDork^  Salt  River  project,  during  fiscal  year  1917. 


Faature. 


Bub- 
fMtore. 


Principal 
featora. 


Storage  works: 

Spiliways 

North  oatlet  tuirnel . 


Drainage  system,  investigations — 
Power  system: 

Connection  with  pen  stock 

Excavation  river  cliannel 

Protection  transformer  station . 

Road  to  power  house 


Farmanits 

Operation  and  maintenance  during  construction  (water  rental  basis) . 


Hospitals... 
Total. 


150,500.00 
60,000.00 


40,000.00 

27,600.00 

750.00 

1,250.00 


$110,500.00 
5,000.00 


60,500.00 

2,000.00 

426,500.00 

4,000.00 

1,000.00 


018,500.00 


1  Inflliides  plant  aoeonnt,  10.500. 
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ASIZONA-CAIU'OBNIA,  TTTMA  PROJECT. 

L.  M.  LAW80N,  project  manager,  Yuma,  Arix. 

LOCATION. 

Counties:  Tuma,  Ariz.;  Imperial,  Gal. 

Townships :  3  to  13  S.,  Rs.  21  to  25  W.,  Gila  and  Salt  River  meridian ;  9  to  17  S., 
Rs.  16  to  23  E.,  San  Bernardino  meridian. 

Railroads:  Southern  Pacific;  Xuma  Valley  Railroad. 

Railroad  stations  and  estimated  population  January  1,  1916:  Yuma,  Aris., 
4,500 ;  Potholes,  Gal.,  25. 

WATEB  STJPPLT. 

Source  of  water  supply :  Colorado  River. 

Area  of  drainage  basin :  229,000  square  miles  above  Laguna  Dam. 
Annual  run-off  in  acre-feet  of  Colorado  River  at  Yuma  (287,000  square  miles), 
1902  to  1915:  Maximum,  26,000,000;  minimum,  7,960,189;  mean,  16,498,000. 

AGBICULTUBAL  AND  GlilMATIC  CONDITIONS. 

Area  for  which  the  service  is  prepared  to  supply  water,  season  of  1916 :  72,440 
acres. 

Area  under  water-right  applications  and  rental  contracts,  season  of  1916: 
72,440  acres. 

Length  of  irrigating  season :  865  days. 

Elevation  of  irrigable  area :  100  to  800  feet  above  sea  level. 

Rainfall  on  irrigable  area :  Five-year  average,  2.99  inches ;  1915,  4.88  inches. 

Range  of  temperature  on  irrigable  area :  22    to  118*"  F. 

Character  of  soil  of  irrigable  area :  Bottom  lands,  rich  alluvium ;  mesa  lands, 
fresno  gravelly  sand. 

Principal  products :  Semitropical  fruits,  alfalfa,  grain,  and  cotton. 

Principal  markets :  Los  Angeles  and  San  Francisco,  Gal. ;  Arizona  towns ;  and 
eastern  markets  for  early  produce. 

LANDS  OPENED  FOB  IKBIOATION. 

Dates  of  public  notices :  January  12,  1910 ;  March  8,  1912 ;  March  6,  1913 ; 
June  23,  1918 ;  April  7,  19ia 

Location  of  lands  opened :  Ts.  15  and  16  S.,  R.  23  E.,  San  Bernardino  meridian. 

Present  status  of  irrigable  lands  opened :  6,500  acres  entered,  subject  to  the 
reclamation  act  and  the  act  of  April  21, 1904. 

Limit  of  area  of  farhi  units :  Public,  40  acres. 

Duty  of  water :  3i  acre-feet  per  acre  per  annum  at  the  farm. 

Building  charge  per  acre  of  irrigable  land :  $55  and  $66. 

Annual  operation  and  maintenance  charge:  $1.50  per  acre  minimum  charge, 
which  entitles  the  water  user  to  2  acre-feet  per  acre  of  irrigable  land.  Water  in 
excess  of  this  amount  will  be  charged  at  75  cents  per  acre-foot 

CHBONOLOaiGAL  STJMMABT. 

Beconnoisance  made  and  preliminary  surveys  begun  in  1902. 
OoDstmction  recommended  by  board  of  engineers  April  8, 1904. 
CJoDStmction  anthorixed  by  Secretary  May  10, 1904. 

Canal  system  of  Oolorado  Valley  Pumping  &  Irrigating  Co.  purchased  ICarch 
10,1907. 

68 


Digitized  by 


Google 


ABIZONA-OAUFOBNIA,  YUMA  PBOJBOT.  69 

First  irrigation  by  Reclamation  Service,  season  of  1907. 

Canal  system  of  Yuma  Valley  Union  Land  &  Water  (3o.  (Farmers*  Gravity 
Canal)  purchased  February  3,  1908. 

Rollins  ditch*  (including  Ives  heading  pumps  and  ditches)  purchased  July  28, 
1908. 

Laguna  Dam  completed  March,  1909. 

Colorado  River  siphon  completed  June  29,  1912. 

Gravity  water  from  Laguna  Dam  furnished  to  Yuma  Valley  through  siphon 
June  29,  1912. 

Yuma  Valley  Railroad  constructed  June,  1914. 

Entire  project  59.8  per  cent  completed  June  30.  1916. 

IBRIGATION  PLAN. 

The  irrigation  plan  of  the  Yuma  project  provides  for  the  diversion  of  water 
from  the  Colorado  River  at  the  Laguna  Dam,  10  miles  northeast  of  Yuma,  Ariz., 
into  two  canal  systems,  one  heading  on  the  California  side,  conveying  water  to 
the  irrigable  lands  on  that  side  of  the  river,  including  those  in  the  Yuma  Indian 
Reservation,  crossing  the  river  at  Yuma  through  an  inverted  siphon  and  serving 
lands  in  the  Colorado  Valley  below  Yuma,  and  the  other  heading  on  the  Arizona 
side  of  the  stream  and  watering  lands  in  the  Colorado  and  Gila  Valleys  lying 
east  of  the  Colorado  and  north  of  the  Gila.  The  plan  also  provides  for  a 
large  pumping  plant  about  2^  miles  below  Yuma  on  the  east  main  canal  for 
raising  water  to  irrigate  40,000  acres  of  mesa  land.  The  lands  adjacent  to  the 
Colorado  River  are  protected  from  overflow  by  means  of  levees.  The  United 
States  claims  all  waste,  seepage,  unappropriated  spring,  and  percolating  water 
arising  within  the  project,  and  proposes  to  use  such  water  In  connection  there- 
with. The  Laguna  Dam,  332  miles  of  canals  and  laterals,  including  36  miles 
of  drainage  ditches ;  the  Colorado  River  siphon,  930  feet  in  length  and  14  feet 
in  diameter ;  and  about  74  per  cent  of  the  levee  system  are  completed. 

BUMMABY  OF  GENEBAL  DATA  FOB  YUMA  PBOJBCT  TO  JUNE 

30,  1916. 
Areas: 

Irrigable  acreage  when  project  is  complete 128, 000 

Public  land  entered,  June  30,  1916 6, 500 

Public  land  withdrawn,  June  30, 1916 44, 000 

State  land,  June  30,  1916 7, 100 

Indian  land,  June  30,  1916 8, 500 

Private  land,  June  80,  1916 61, 900 

Acreage  service  could  have  supplied  season  of  1915 71, 200 

Addition  In  fiscal  year  1916 1, 240 

Estimated  addition  in  fiscal  year  1917 500 

.  Estimated  acreage  service  can  supply  July  1,  1917 72, 940 

Acreage  actually  Irrigated,  season  of  1915 27, 857 

Acreage  cropped  under  irrigation,  season  of  1915 25, 101 

Oops: 

Value  of  irrigated  crops,  season  of  1915 $873, 721 

Value  of  irri^ted  crops  per  acre  cropped $34. 81 


Finances: 

Estimated  cost  of  completed  project $13, 180, 609. 97 

Total  construction  cost  to  June  30,  1916 $7, 880, 563. 09 

Per  cent  complete  June  80,  1916 59. 8 

Appropriation  for  fiscal  year  1917,  total $759,000.00 

Allotment  for  construction,  fiscal  year  1917 $384,  500. 00 

Estimated  per  cent  complete  June  30,  1917 ^ 63. 90 

Announced  construction   charges  per   acre   for   lands   in 

California $5&-$66 


Appropriation,  fiscal  year  1916 $825,000.00 

Decrease  under  10  per  cent  provision  of  act—       3,  .WO.  00 

Total  appropriation $821, 600. 00 
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Finances — Continued. 

Expenditures  during  fiscal  year  chargeable  to  1916  appro- 
priation— 

Disbursements $453, 071.  66 

Transfers 30, 225. 03 

$483, 296. 69 

Registered  liabilities  chargeable  to  1916 

appropriation 63,  021.  64 

$546,318.83 


Unencumbered  balance,  July  1.  191G $275, 181. 67 

Repayments :  ' 

Construction  charges — 

Accrued  to  June  30,  1916 $401,607.42 

Collected  to  June  30,  1916 $269, 999. 24 

Uncollected  June  30,  1916-_: $131,608.18 

Operation  and  maintenance  charges  (public  notice) — 

Accrued  to  June  30,  1916 $70,  657. 54 

Collected  to  June  30,  1916 $00, 879. 77 

Uncollected  June  30,  1916 $9,  777. 77 

Water  rental  charges — 

Accrued  to  June  30,  1916 $279,  440.  50 

Collected  to  June  30,  1916 $273, 971. 44 

Uncollected  June  30,  1916 $5,469.06 

Drainage : 

Estimated  acreage  damaged  by  seepage  to  June  30,  1916 2, 600 

Miles  of  drains  built  to  June  30, 1916 — 

Open 11. 5 

Closed 4 

Total 16. 5 

Estimated  acreage  protected  by  drains  built  to  June  30, 1916-  6, 000 

Estimated  acreage  to  be  protected  by  authorized  system —  17, 500 
Expended  to  June  30,  1916,  for  drainage  works  completed 

and  uncompleted . $153, 031. 76 

HISTORY   OF   CONSTRUCTION   AND   ENGINERRINa   FEATURES. 

LAGUNA  DAM. 

Lagima  dam  is  located  on  Colorado  River  about  10  miles  above 
Yuma,  where  granitic  mountains  encroach  on  the  river  valley,  leaving 
an  opening  about  a  mile  wide.  Rock  foundations  for  a  dam  could  not 
be  secured,  and  the  Indian  type  of  diversion  dam  was  selected  as 
being  most  suitable  for  the  conditions. 

On  March  16, 1905,  proposals  for  the  construction  of  the  dam  were 
opened,  but  extensive  floods  caused  a  delay  in  receipt  of  proposals 
and  all  were  rejected.  The  work  was  readvertised,  and  proposals 
were  opened  on  June  5,  and  contract  awarded  on  July  6,  1905.  The 
work  of  construction  was  commenced  by  the  contractors  on  July  19, 
1905.  In  August,  1906,  the  contractors  petitioned  for  relief  from  the 
contract  for  various  reasons.  The  release  was  granted  on  January  23, 
1907,  about  34  per  cent  of  the  work  provided  for  in  the  contract  hav- 
ing been  done  by  the  contractors.  The  work  was  taken  up  by  the 
Reclamation  Service  and  was  completed  on  March  20,  1909. 

Proposals  for  furnishing  and  installing  sluice  gates,  regulator 
gates,  and  operating  machinery  for  the  main  sluiceway  and  head- 
works  were  opened  on  Februarv  28,  1906,  and  the  contract  awarded 
to  the  contractors  for  Laguna  Dam.  Under  the  agreement  of  Janu- 
ary 23, 1907,  the  United  States  assumed  aU  work  on  this  contract  ex- 
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cept  the  furnishing  of  the  gates  and  other  machinery.  Orders  for  the 
remaining  gates  were  given  at  a  later  date,  and  all  sluice  gates  and 
regulating  works  were  installed  in  the  winter  of  1908-9. 

CANAL  SYSTEMS. 

The  Gila  Valley  unit  comprises  16,000  acres,  of  which  10,000  lie 
south  and  6,000  north  of  the  river.  The  Arizona  main  canal  has  been 
constructed  for  a  distance  of  4.7  miles  below  Laguna  Dam.  Work  on 
this  canal  was  commenced  in  April,  1909,  and  finished  in  February, 
1912.  The  capacity  is  260  second-feet  and  the  yardage  moved  was 
156,000.  Connecting  with  this  canal  are  14  miles  of  laterals,  which 
were  built  from  April,  1911,  to  February,  1912,  and  January,  1913, 
to  April,  1913.  This  system  partially  supplies  a  gravity  area  of  4,000 
acres-  In  1913  a  pumping  plant  was  installed,  which  can  water  an 
area  of  2,000  acres.  No  construction  work  has  been  started  in  the 
South  Gila  Valley. 

The  construction  of  canals  on  the  Yuma  Indian  Reservation  was 
begun  in  June,  1908,  and  the  first  imit  of  the  distribution  system, 
comprising  39  miles  of  laterals,  was  completed  in  November,  1909, 
providing  for  the  irrigation  of  6,600  acres.  This  system  has  been  ex- 
tended to  cover  the  8,600  acres  of  Indian  lands,  and  36  miles  of  lat- 
erals have  been  built  up  to  June,  1916. 

The  project  main  canal  extends  from  Laguna  Dam  through  the 
Yuma  Indian  Reservation  to  the  Colorado  River  siphon,  thence  on 
the  Arizona  side  to  a  point  1  mile  below  Yuma,  a  distance  of  14J 
miles,  where  it  is  divided  into  east  main  and  west  main  canals.  From 
Laguna  Dam  to  the  Indian  Heading,  a  distance  of  IJ  miles,  the  canal 
was  built  by  Government  forces;  the  work  was  started  in  the  fall  of 
1909  and  finished  in  the  spring  of  1910.  The  canal  has  a  capacity 
of  1,700  second-feet.  A  total  of  229,000  cubic  yards  was  moved. 
From  the  Indian  Heading  to  the  siphon  spillway,  a  distance  of  9  miles, 
the  work  was  done  by  contract,  beginnmg  in  November,  1911,  and 
finishing  in  March,  1912.  The  canal  has  a  capacity  of  1,600  second- 
feet,  a  bottom  width  of  84  feet,  and  a  depth  of  Y  feet.  Approxi- 
mately 1,300,000  cubic  yards  of  material  were  moved.  From  the 
siphon  spillway  to  the  Colorado  River  siphon,  a  distance  of  3  miles, 
the  work  was  done  by  Government  forces  from  April  to  June,  1911, 
and  November,  1911,  to  May,  1912,  and  366,000  cubic  yards  were 
moved.  The  canal  from  the  Colorado  River  siphon  to  the  junction 
of  the  east  main  and  west  main  canals,  a  distance  of  1  mile,  was  built 
by  Government  forces  from  February,  1912,  to  July  of  that  year, 
and  there  were  184,000  cubic  yards  of  earth  excavation. 

The  Yuma  Valley  unit  comprises  66,000  acres,  and  is  watered  by 
two  main  canals,  the  east  main  and  west  main,  and  a  connecting  lat- 
eral system.  The  east  main  canal  follows  the  easterly  side  of  the 
valley  at  the  foot  of  the  mesa  and  terminates  near  the  Mexican 
boundary.  Its  capacity  varies  from  860  to  20  second-feet,  and  the 
largest  section  has  a  bottom  width  of  66  feet  and  a  depth  of  6  feet. 
Construction  was  commenced  in  November,  1911,  by  Government 
forces  and  finished  in  April,  1912 ;  the  earth  excavation  amounted  to 
638,000  cubic  yards*  The  west  main  canal  leaves  the  project  main  at 
the  east  main  junction,  follows  the  old  San  Diego  boundary  line  west 
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for  2i  miles,  then  runs  southwest  to  the  Yuma  Valley  levee,  and  then 
alon^  the  levee  to  the  Mexican  boimdary,  a  total  length  or  25  miles. 
The  largest  channel  carries  520  second-feet,  with  bottom  width  of  40 
feet  and  depth  of  5  feet.  Work  was  commenced  in  January,  1912, 
and  finished  in  May,  1915.  The  total  earth  excavation  was  650,000 
cubic  yards.  The  kteral  system  was  commenced  in  December,  1911. 
Up  to  June  30,  1915,  a  total  of  209  miles  of  canals  had  been  built 
and  the  distribution  system  was  completed  with  the  exception  of  a 
few  minor  extensions.  Up  to  date  the  Yuma  Valley  distribution 
^stem  has  required  8,700,000  cubic  yards  of  earth  excavation  and 
tne  building  oi  32  concrete  and  1,603  wooden  structures. 

COLORADO  RIVEB  SIPHON. 

The  construction  of  the  shafts  of  the  Colorado  River  siphon  at 
Yuma  was  'begun  by  the  open-caisson  method  in  the  latter  part  of 
1909.  The  line  of  the  tunnel  is  about  350  feet  downstream  from  the 
Southern  Pacific  Railroad  bridge  across  the  Colorado  Rive^.  The 
siphon  is  designed  to  carry  the  water  for  a  canal  to  serve  55,000 
acres  in  the  Yuma  Valley  and  40,000  on  the  Yuma  Mesa,  and  has  a 
capacity  of  1,400  second-feet,  passing  this  quantity  with  a  loss  of 
head  of  2  feet.  The  original  plans  of  the  Yuma  project  did  not  con- 
template a  crossing  under  the  Colorado  River,  the  first  plan  being  to 
bring  the  main  canal  down  the  Arizona  side  irom  Laguna  Dam  and 
cross  the  Gila  River,  but  the  siphon  under  the  Colorado  was  decided 
upon  after  full  consideration  of  the  difficulties  of  the  wide  crossing 
which  would  have  to  be  made  on  the  Gila  and  the  ultimate  power 
development  with  a  canal  on  the  California  side  such  as  could  be  put 
in  with  the  crossing  under  the  Colorado.  Borings  along  the  pro- 
posed route  of  the  tunnel  indicated  that  soft  sandstone,  which  out- 
cropped at  the  left  bank,  was  about  50  feet  below  the  low-water  bed 
in  midstream  and  80  feet  under  the  surface  at  the  California  shaft. 
Overlying  the  sandstone  there  were  at  low  water  at  least  25  feet  of 
silt. 

Preliminary  operations  at  the  Arizona  shaft  began  in  November, 
1909.  Sinking  commenced  on  December  27,  1909,  and  the  caisson 
arrived  in  position  on  June  5, 1910.  Sinking  of  the  California  shaft 
began  in  January,  1910.  Sinking  was  stopped  at  elevation  28  on 
September  30  of  that  year.  During  the  sinking  of  the  caissons  the 
hard  material  surrounding  the  bottom  portions  was  shattered  for 
varying  distances  beyond  the  outer  skin.  This  irregular  annular 
space  had  become  filled  with  filne  sand  and  water,  which  it  was  neces- 
sary to  consolidate  before  a  timnel  could  be  driven  out.  Foundations 
in  coarse  sand  and  sravel  had  been  constructed  successfully  by  the 
injection  of  Portland  cement  grout  under  pressure,  filling  the  voids 
and  creating  a  hard,  compact  substance.  This  was  tried  at  the  Ari- 
zona diaft,  but  proved  unsuccessful.  Pending  arrangements  for 
future  operations,  the  work  at  both  shafts  was  shut  down  on  Feb- 
ruary 21, 1911,  and  tenders  for  a  pneumatic  plant  were  asked.  Con- 
tract was  made  for  the  use  of  compressed-air  equipment,  which 
arrived  in  May,  1911,  and  the  Arizona  shaft  was  sealed  for  this 
method  of  con^ruction  and  the  air  applied  the  latter  part  of  June. 
The  tunnel  entrance  was  made  from  this  shaft  and  the  tunnel  driven 
all  the  way  from  the  Arizona  side  until  a  connection  was  made  with 
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the  Calif omia  shaft.    The  pneumatic  work  continued  without  special 
incident  for  about  one  year,  and  water  was  turned  through  the  siphon 
on  June  29,  1912. 
The  entrance  of  the  water  to  the  siphon  is  controlled  by  a  cylinder 

Ste  installed  at  the  top  of  the  California  shaft  This  sharb  is  17 
3t  inside  diameter  j  the  tunnel,  950  feet  long,  has  an  inside  diameter 
of  14  feet  with  24-mch  shell;  and  the  Arizona  i^aft  is  28  feet  in 
diameter.  The  elevation  of  the  bottom  of  the  tunnel  is  47^ ;  ihe 
elevation  of  the  water  surface  at  the  California  side  is  132  and  at  the 
Arizona  side  130.  There  are  7,173  cubic  yards  of  concrete  in  the 
completed  structure;  the  work  was  without  reinforcing,  and  steel 
plates  were  used  on  the  outside  of  the  arch  of  the  tunnel.  To  date 
the  structure  has  proved  efficient,  and  no  silting  is  evident 

IjEVEBS. 

In  order  to  prevent  much  of  the  irrigable  land  on  the  Yuma 
project  from  being  flooded  at  times  of  high  water,  it  was  found 
necessary  to  construct  about  75  miles  of  levees  along  Colorado  and 
Gila  Rivers.  Proposals  for  the  construction  of  about  10  miles  of 
the  Yuma  Levee,  along  Colorado  River  below  Yuma,  were  opened 
on  August  17,  1905,  and  a  contract  for  this  work  was  executed  in 
October,  1905.  The  work  of  construction  for  about  12  miles  of 
levee  was  completed  and  accepted  in  March,  1906.  This  levee  was 
extended  about  1^  miles  under  informal  contracts,  the  clearing  and 
grubbing  of  this  extension  being  done  by  Government  forces.  Fur- 
ther extensions  of  this  levee  were  made  by  Government  forces,  and  in 
May,  1908,  it  had  been  completed  to  the  Mexican  boundary,  a  distance 
of  about  25  miles. 

The  Gila  levees  extend  alon^  the  Gila  River  and  construction  was 
begun  in  March,  1906.  After  tne  completion  of  5.6  miles  of  the  south 
levee  and  2.2  miles  of  the  north  levee  the  work  was  stopped  until  fur- 
ther observation  indicated  what  effect  the  Gila  floods  would  have 
upon  these  defensive  works.  The  yardage  moved  was  339,804  cubic 
yards. 

The  Arizona  Levee,  extending  along  the  east  bank  of  the  Colorado 
River  from  Laguna  Dam  to  6.5  miles  south,  was  constructed  be- 
tween February  and  May,  1911;  the  earth  excavation  amounted  to 
319,100  cubic  yards. 

The  Reservation  Levee,  which  extends  from  Laguna  Dam  south 
along  the  west  bank  of  the  Colorado  River,  was  begun  in  March, 
1907,  and  completed  in  February,  1908.'  After  this  construction  the 
Southern  Pacinc  Co.  laid  a  branch  railroad  on  this  levee  from  Yiuna 
to  Potholes,  Cal.,  to  facilitate  transportation  to  the  site  of  opera- 
tions at  Laguna  Dam.  The  levee  from  Yuma  west  to  Araz,  Cal., 
was  completed  in  May,  1915.  The  total  yardage  of  the  Reservation 
Levee  from  Potholes  to  Yuma,  a  distance  of  12.5  miles,  was  641,000 
cubic  yards,  and  the  yardage  of  the  west  branch,  from  Yuma  to 
Araz,  a  distance  of  4.6  miles,  was  226,000  cubic  yards.  To  date  the 
total  yardage  on  all  levee  construction  is  2,000,000  cubic  yards. 

RIVER-FRONT  PROTECTIOK. 

One  of  the  most  important  problems  on  Yuma  project  is  the  pre- 
vention of  river  meanaerine;  which  is  a  menace  to  the  levee  system. 
The  original  relation  of  the  river  channel  to  the  levees  was  such 
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that  the  river  was  some  distance  from  these  embankments,  and  prac- 
tically no  work  was  necessary  in  protecting  the  levees  until  1909. 
Since  that  time  this  work  has  constantly  mcreased.  At  first  the 
work  consisted  of  light  brush  protections  at  the  points  of  river 
attack.  Later  it  was  necessary  to  use  steamboat  and  pile  driver  to 
drive  piles,  for  spur  dikes  which  were  protected  against  scour  on 
their  upper  sides  by  brush  mattresses.  In  1912  the  river  attacked 
the  reservation  levee  and  it  became  necessary  to  dump  rock  to  pro- 
tect the  bank  from  erosion.  Rock  was  gotten  from  the  Declez  quar- 
ries, about  60  miles  ^east  of  Los  Angeles,  and  later  the  quarries  at 
Laguna  Dam  on  the  California  side  '  ere  opened.  The  railroad  on 
the  reservation  levee  proved  to  be  absolutely  necessary  in  this  work. 
During  the  high- water  season  of  1912  the  Yuma  Valley  Levee 
was  also  threatened  by  the  river  cutting  at  several  points,  but  by  the 
liberal  construction  of  spur  dikes  and  brush  protection  the  river  was 
checked.  In  January,  1913,  there  was  strong  erosive  action  on  the 
Arizona  side  of  the  river  about  6  miles  below  Laguna  Dam,  and  it 
was  decided  to  attempt  the  protection  of  the  levee  there  by  the  con- 
struction of  abatti  diKes.  Two  were  built  having  a  combined  length 
of  1,800  feet.  Shore  revetment  of  brush  and  sand  bags  was  placed. 
The  results  anticipated  from  these  dikes  were  not  realized  and  the 
succeeding  flood  undermined  them  and  later  destroyed  them  almost 
entirely.  In  Yuma  Valley  during  the  months- of  February  and 
March,  1913,  a  temporary  embankment  comprising  27,000  cubic 
yards  was  built  near  the  17-mile  post  around  the  1,800-ioot  break 
caused  by  the  1912  flood.  In  April,  1918,  the  river  a^ain  attacked 
the  reservation  levee  at  a  point  about  3  miles  below  Laguna  Dam 
and  160  feet  of  levee  were  washed  out.  It  was  decided  that  rock 
revetment  was  the  only  thing  feasible  to  apply  at  this  point,  and 
equipment  was  immediately  obtained  to  transport  the  rocK  from  the 
quarries  at  Laguna  Dam  to  the  threatened  points  on  the  levee.  Be- 
tween April  and  August,  1913,  76,000  cubic  yards  of  rock  revetment 
were  applied  to  30,000  linear  feet  of  levee,  which  successfully  re- 
sisted the  heavy  flood  of  that  year.    Between  January  and  IVl^rch, 

1913,  it  was  necessary  to  place  9,000  cubic  yards  of  rock  revetment 
on  the  Arizona  levee  just  below  Laguna  Dam. 

In  April,  1914,  work  was  commenced  on  the  Yuma  Valley  Rail- 
road, beginning  at  block  169  in  the  city  of  Yuma,  at  which  point  a 
quarry  was  opened.  The  road  was  built  from  the  quarry  through 
tne  city  to  the  Yuma  Valley  Levee  near  the  Reclamation  Service  heiS- 
quarters,  thence  on  top  of  the  dike  to  the  Mexican  boundary,  a  dis- 
tance of  26.5  miles.  The  main  purpose  of  the  railroad  was  for  river 
protection,  but  it  has  also  been  operated  commercially  to  good  advan- 
tage in  bringing  shipments  of  the  farmers  out  oi  Yuma  Valley. 
During  1914, 41,000  cubic  yards  of  rock  were  placed.  The  earthwork 
moved  in  both  railroad  and  temporary  levee  construction  totaled 
852,000  cubic  yards.  In  February,  1914,  camp  was  installed  at  Pot- 
holes ;  new  quarters  were  built  in  some  cases  and  the  quarry  opened 
up.  From  February  to  July  of  that  year  97,000  cubic  yards  of  rock 
were  placed  at  the  outlet  of  the  California  sluiceway  and  for  levee 
revetment  at  the  points  of  attack  along  the  river  front.    In  Mai'ch, 

1914,  protection  work  was  started  on  the  Arizona  side.    A  tempo* 
rary  track  was  laid  across  the  dam  for  transporting  a  locomotive. 
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dump  cars,  and  material  for  building  about  6  miles  of  railroad  on. 
the  Arizona  levee.  Three  spur  dikes  were  built  at  right  angles  to 
this  levee,  with  combined  length  of  6,900  feet  Earfti  excavation 
totaling  37,000  cubic  yards  and  58,000  cubic  yards  of  rock  were 
placed.  Up  to  June  30, 1915,  the  river- front  protection  on  the  entire 
project  has  involved  the  placing  of  380,000  cubic  yards  of  rock, 
570,000  cubic  yards  of  earth  excavation,  and  the  building  of  38  miles 
of  railroad. 

DRAINAGE. 

It  was  concluded  that  under  normal  conditions  drainage  of  the 
irrigated  areas  would  be  unnecessary  during  the  early  years  of  the 
project.  In  the  Yuma  Valley,  and  also  on  the  Indian  reservation, 
nature  has  practically  laid  down  the  main  drainage  channels,  which 
should  follow  the  large  sloughs  that  traverse  these  tracts  from  end 
to  end.  Minor  sloughs  leading  to  the  main  ones  aid  greatly  in  the 
solution  of  local  drainage  problems.  During  the  low  stages  of  the 
river  the  main  drainage  channels  may  discharge  into  the  Colorado 
River  by  gravity.  At  high  stages  pumping  would  be  necessary.  On 
the  Yuma  Indian  Reservation,  on  the  6,500  acres  which  were  opened 
to  wKite  settlers  in  1910,  the  excessive  use  of  water  by  inexperienced  ' 
irrigators  had  so  raised  the  ground-water  plane  that  m  the  spring  of 
1911  it  was  apparent  that  construction  of  drains  should  oe  com- 
menced. In  February,  1912,  work  on  the  main  drainage  ditch  was 
begun,  and  from  that  time  until  April  72,000  cubic  yards  of  earth 
were  moved.  The  channel  has  a  bottom  width  of  14  feet  and  an 
average  depth  of  3  feet. 

In  addition  to  the  rise  in  the  ground- water  plane,  due  to  the  exces- 
sive use  of  water,  the  high  flood  of  1912,  which  was  of  long  duration, 
further  increased  the  drainage  problem,  and  extensive  areas  in  the 
vicinity  of  the  reservation  levees  were  entirely  under  water  and 
many  crops  were  ruined.  The  ground  water  became  so  high  that  the 
use  of  drag-line  scrapers  was  necessary  in  the  construction  work. 
Work  was  resumed  on  the  main  drain  in  January,  1913,  and  a  drag 
line  was  installed.  In  April,  1913,  a  second  drag  line  was  installed. 
From  November,  1913,  to  January,  1914,  a  total  of  21,000  feet  of 
closed  drain  was  laid,  comprising  16,  18,  and  20  inch  tile.  Up  to 
June  30,  1915,  the  drainage  work  has  comprised  266,000  cubic  yards 
of  earth  excavation  on  11.5  miles  of  open  drains,  21,000  linear  feet 
of  closed  drains,  2,044  linear  feet  of  cunettes,  the  installation  of  a 
drainage  pumping  plant  one-half  mile  north  of  the  Colorado  River 
siphon,  the  building  of  structures,  including  10  bridges,  and  the 
installation  of  test  wells  for  the  purpose  of  taking  ground-water  ele- 
vations. No  injurious  effects  have  yet  been  encountered  in  the  Yuma 
Valley  from  a  rise  in  the  ground-water  plane.  For  this  area  studies 
are  now  in  progress  and  test  wells  located  to  secure  data  for  the 
comprehensive  system  which  will  probably  be  needed  before  long. 

CONSTBUCTION  DUBINa  FISCAL  YEAB. 

Canal  system. — On  the  Yuma  Indian  Reservation,  the  entire  dis- 
tribution system  was  completed  during  the  previous  year,  with  the 
exception  of  a  crossing  of  the  main  line  of  the  Southern  Pacific  Rail- 
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road,  and  no  construction  work  was  necessary.  On  account  of  flood 
conditions  on  the  project,  the  crossing  was  not  completed.  About 
60,000  cubic  ^yards  of  earth  were  moved  in  the  lateral  system  on  the 
Lidian  reservation  north  and  south  of  the  Southern  Pacific  main 
line  in  restoring  lateral  canals  which  were  damaged  by  the  Gila  flood 
in  January.  About  the  same  yardage  was  also  excavated  along  the 
line  of  the  main  canal.  In  the  Yuma  Valley  10,000  cubic  yards  were 
excavated  in  building  1  mile  of  small  laterals  and  in  raising  canal 
banks.  Bepairs  to  the  canal  system  of  the  Yuma  Valley,  as  a  result 
of  the  January  flood,  consisted  of  about  30,000  cubic  yards  of  earth 
work.  Thirty  small  irrigation  structures  were  built  during  the  year 
and  two  ditch  riders'  houses,  one  at  the  11-mile  wasteway  on  the 
Yuma  Valley  levee  and  one  at  the  town  site  of  Gadsden.  The  dis- 
tribution system  of  the  Yuma  Valley,  which  was  practically  com- 
pleted a  year  ago,  has  made  water  available  for  all  the  irrigable  lands 
of  the  valley.  Of  the  total  area,  approximately  60,000  acres,  or  50 
per  cent,  are  now  in  cultivation. 

Levee  system. — No  new  levee  embankments  were  constructed  dur- 
ing the  year,  the  earth  fills  in  the  Indian  reservation  and  Yuma 
Valley  having  been  completed  during,  the  previous  year.  Consider- 
able rock  work,  however,  was  in  progress  in  the  early  months  of  the 
fiscal  year  and  during  the  early  spring  following  the  unprecedented 
Gila  flood  which  made  necessary  considerable  restoration.  Over 
80,000  cubic  yards  of  rock  were  placed  for  revetment  purposes  in  the 
Indian  Reservation  levee  and  134,000  cubic  yards  were  used  in  pro- 
tection work  in  the  Yuma  Valley.  At  the  lower  end  of  this  valley, 
where  the  Yuma  Valley  Railroad  line  stops  at  the  Mexican  boundary 
line,  a  loop  was  built  requiring  4,700  cubic  yards  of  earthwork  and 
2,200  feet  of  track.  Four  small  section  houses  were  built  along  the 
line  of  the  Yuma  Valley  Railroad  to  provide  accommodation  for 
patrolmen  and  the  storage  of  equipment  and  supplies  used  on  river 
work.  In  the  Gila  Valley  about  9,000  cubic  yards  of  rock  were 
placed  at  the  intake  of  the  Arizona  sluiceway  and  in  revetting  the 
ends  of  the  dikes,  whose  purpose  is  to  regulate  the  river  channel. 
Preparations  at  Lagima  Dam  were  made  during  the  year  properly 
to  care  for  the  large  amount  of  water  which  the  river  was  expected 
to  discharge  during  the  annual  flood  period.  Rock  from  the  Yimia 
quarry  was  obtained  by  a  lease  executed  during  the  first  part  of  the 
year  to  cover  such  requirements  as  could  be  estimated  for  the  year's 
work.  At  Laguna  Dam,  the  quarry  room  owned  by  the  service  was 
enlarged  and  a  satisfactory  face  excavated,  which  developed  a  first- 
class  quality  of  rock  to  be  used  on  levee  protection  work  where  neces- 
sary. In  the  fall  the  large  quantity  of  trees  which  had  accumulated 
on  the  crest  of  the  Laguna  weir  was  removed,  to  prevent  the  forming 
of  islands  above  and  below  the  structure  and  a  change  of  river  loca- 
tion. To  do  this,  a  track  was  laid  across  the  crest  of  the  dam  and 
rolling  stock  and  other  equipment  transferred  for  use  on  the  reserva- 
tion and  in  Yuma  Valley  on  levees.  At  the  same  time  a  large  quantity 
of  supplies  and  equipment  was  moved  across  for  assemblement  at  the 
Yuma  neadquarters,  where  arrangements  are  in  progress  for  the  con- 
centration of  all  equipment  and  supplies  not  in  use  on  the  project 
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and  where  trackage  has  been  provided  into  the  headquarters  grounds 
to  facilitate  the  transportation  and  handling  of  such  material. 

BBAHSrAGE. 

No  further  construction  work  was  accomplished  on  the  drainage 
system  on  the  Indian  reservation,  on  account  of  the  necessity  for 
obtaining  a  vote  by  the  water  users  regarding  the  repayment  of 
expenditures  classed  as  supplemental  construction.  Preliminary 
plans  were  considered  and  some  investigations  carried  on  for  the 
work  proposed  in  Yuma  Valley,  where  the  lands  are  not  yet  under 
public  notice.  Some  maintenance  of  the  drainage  system  was  in 
progress  during  the  year  on  the  Indian  reservation,  and  the  results 
obtained  were  successful  in  lowering  the  ground-water  level  to  such 
an  extent  tixst  the  seepage  was  considerably  less  than  in  previous 
years. 

ECONOMIES  OF  GOVEBNMENT  WOBK 

Tfima  Valley  Railroad. — ^In  mentioning  this  Government-operated 
railroad  under  the  heading  of  economies  of  Government  work,  two 
fundamentals  must  be  borne  in  mind :  First,  that  the  Yuma  Valley 
Railroad  was  built  on  the  Colorado  River  levee  primarily  as  a  means 
of  hauling  rock  indispensable  to  the  protection  of  this  levee  from 
river  erosion,  and,  second,  that  in  this  district  branch-line  railroads 
are  generally  regarded,  through  actual  experience  bj  private  com- 
panies, as  cause  for  the  most  careful  scrutiny  as  to  their  opportunities 
to  earn  enough  to  warrant  the  investment.  The  commercial  success 
of  the  Yuma  Valley  Railroad,  built  on  the  levee,  must,  if  at  all,  be 
worked  out  without  interfering  with  the  hauling  of  rock  when  it  is 
necessary  for  the  protection  of  the  levee,  and  as  the  road  is  not  run 
through  a  settled  part  of  the  project  it  is  no  exception  to  the  rule 
that,  even  under  ordinary  conditions,  it  would  be  a  matter  of  some 
concern  to  make  it  pa^  as  a  purely  commercial' business. 

The  service,  being  mterested  in  the  development  of  the  Yuma  Val- 
ley, has  provided  the  best  accommodation  possible  for  the  transporta- 
tion of  passengers  and  freight.  During  the  latter  part  of  January 
and  the  month  of  February,  on  account  of  the  river  work  necessary 
and  the  large  amount  of  rock  hauled  bv  the  service  over  this  roaa, 
there  was  considerable  interruption  to  the  commercial  business  until 
the  construction  work  could  be  completed.  It  is  to  be  understood,  then, 
that  the  conditions  of  transportation  were  not  entirely  satisfactory 
to  the  farmers  during  that  period,  and  what  limited  operations  of  the 
road  were  possible  for  commercial  purposes  were  accomplished  only 
with  great  difficulty.  ^  The  farmers,  who  are  more  or  less  encouraged 
by  tiie  adequate  service  in  times  wnen  no  river  protection  work  was 
necessary,  were  somewhat  inconvenienced  in  their  shipments  when  the 
use  of  the  road  was  exclusively  for  the  construction  purposes.  It  is 
believed,  however,  that  the  operation  of  this  road  will  continue  to  aid 
in  ^e  building  up  of  the  community,  and  will  work  toward  the 
ultimate  sacoe^fof  results  in  settlement  and  profitable  operation  of 
the  road. 

.Ditch  oleaning. — ^The  irrigating  water  used  on  the  Yuma  project, 
coming  from  the  Colorado  Biver,  d^Kidts  considerable  quantities 
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of  silt  when  backed  up  in  the  irrigating  canals,  even  though  a  large 
proportion  of  the  silt  is  dropped  in  the  settling  basins  at  the  Laffuna 
Dam  headworks.  A  year's  run  of  water  causes  a  deposit  of  silt  in 
the  ditches  from  6  to  12  inches  in  depth,  as  well  as  depositing  ^  layer 
on  the  sides,  necessitating  annual  cleaning.  The  rank  growth  of 
grass  and  weeds  in  this  warm  country  must  also  be  taken  in  hand 
vigorously.  The  method  formerly  followed  was  to  clean  out  the 
Weeds  and  silt  deposits  by  team  and  by  hand,  involving  heavy  unit 
costs,  and  the  draining  and  partial  drying  of  the  ditches,  to  the  det- 
riment of  the  irrigators.  It  was  with  a  view  to  avoiding  the  Glutting 
out  of  the  water  for  extended  periods,  as  well  as  the  question  of 
cost,  that  made  the  installation  of  machinery  desirable  for  this  work, 
and  a  grader  and  caterpillar  tractor  were  purchased  and  put  into 
commission.  After  trying  out  this  combination  the  grader  was 
abandoned  for  the  actual  cleaning,  as  the  water  must  be  kept  out 
of  the  canals  for  too  lone  a  period.  However,  the  grader  has  proved 
of  value  in  leveling  the  banks  of  the  ditches  after  the  dredges  have 
gone  through,  as  mentioned  below,  and  piled  the  silt  on  the  top  of 
uie  banks. 

A  V  was  also  used,  the  method  being  to  run  this  kind  of  a  plow  on 
one  side  of  the  ditch  at  a  time,  hauled  ty  the  tractor,  pushing  the  mud 
to  the  top  and  outward  and  leaving  about  a  1^  to  1.  slope.  Several 
miles  of  canal  have  been  cleaned  with  fair  success.  Some  changes 
can  probably  be  made  to  advantage,  and  a  new  V  is  being  built  in 
the  local  shop  along  lines  now  thought  best  adapted  to  the  work. 
In  1915  fifty  miles  of  canal  were  cleaned  by  teams  and  hand  at  an 
average  cost  of  $579  a  mile.  During  the  month  of  May,  1916,  twelve 
miles  of  canal  were  cleaned  with  tiie  caterpillar  and  V,  and  much 
better  work  accomplished,  at  an  average  cost  of  $55  a  mile;  and 
this  cost  is  expected  to  be  still  further  reduced  with  the  use  of  the 
new  V  now  under  construction. 

Additional  drag-line  excavators  were  purchased  to  be  used  on  the 
larger  irrigating  canals,  as  well  as  on  the  drainage  canals  as  for- 
merly. The  cost  of  handling  the  mud  by  this  method  is  from  3  to  8 
cents  a  yard,  and  this  cost  includes  depreciation,  repairs,  supplies, 
and  all  other  expenses.  Present  operation  has  been  confined  to  the 
large  main  canals,  but  later  the  dredges  will  be  used  in  ditches  hav- 
ing as  low  as  86  second-feet  capacity.  It  is  estimated  that  the  cost 
will  be  approximated  $150  per  mile,  but  these  ditches  will  not  have 
to  be  cleaned  more  than  once  in  three  years.  The  V  has  been  used 
with  good  results  in  leveling  the  silt  on  the  top  of  the  banks  after  it 
has  been  placed  there  by  the  dredge. 

GILA  SIVE&  FLOOD  OF  JANXTA&Y,   1916. 

On  January  22  and  30,  1916,  the  Colorado  River  gage  at  Yuma 
registered  34  and  80,  respectively.  The  former  carried  a  flood  of 
210,000  second-feet  of  water  and  the  latter  about  172,000  second- feet. 
This  high  water  was  due  to  the  rapid  rise  of  the  Gila  River,  which 
joins  the  Ciolorado  just  above  the  town  of  Yuma.  The  gage  height 
of  34,  which  is  the  highest  known,  and  that  of  30,  following  only  a 
week  afterwards,  which  is  an  extremely  high-water  surface,  form  a 
record-breaking  flood  season.    The  floods  were  the  run-off  of  the 
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Gila  Biver  drainage  area,  which  had  been  subjected  to  abnormal 
precipitation.  The  levee  on  the  east  of  the  town  of  Yuma  was 
breached  and  the  water  ran  through  the  lower  part  of  the  town  dur- 
ing the  first  high  stage  on  January  22.  ^  At  this  time  also  the  levees 
of  the  Beclamation  Service  were  topped  in  several  places. 

OPERATION  AND  MAINTENANCE. 

The  irrigable  area  of  the  project,  as  determined  by  the  board 
reporting  on  October  24,  1914,  comprises  approximately  128,000 
acres,  divided  into  separate  units,  as  follows:  Yuma  Indian  Reserva- 
tion, 16,000  acres,  of  which  6,500  have  been  opened  to  white  settlers 
under  public  notice  of  January  12,  1910,  the  balance  being -divided 
among  the  Indians  in  10-acre  lots;  Yuma  Valley,  56,000  acres;  Gila 
Valley,  15,000  acres;  and  the  Yimia  mesa,  40,000  acres.  There  were 
constructed  on  June  80,  1916,  332  miles  of  main  canal  and  laterals, 
as  follows:  Project  main  canal  from  Laguna  Dam  to  the  siphon 
intake,  13.5  miles;  Yuma  Valley,  209  miles;  Indian  reservation,  75 
miles,  including  16  miles  of  drainage  ditches;  North  Gila  Valley, 
18.5  miles;  areas  in  South  Gila  Valley  and  Yuma  mesa  are  not  yet 
receiving  water. 

Historical  review,  Yuma  project. 


Item. 


1911 


1912 


1913 


1914 


1915 


ToJcuM 
80,1916. 


Aemge  for  wUcii  ssrvice  was  prepared  to 

supp^  water , 

Number  of  farms  irrigated , 

Acreage  irrigated , 

Kiles  of  canals  operated , 

Water  diverted  (acre-feet) 

Water  delivered  to  land  (acre-feet) , 

Acre-feet  per  acre  to  area  under  cultivation, 


16,  (XX) 
447 

10,  (XX) 
167 

71,563 

54,346 
5.43 


16,000 
470 

13,767 
163 

96,409 

63,273 
4.60 


50,000 

616 

19,607 

228 

127,307 

85,411 

4.36 


60,000 

606 

26,207 

272 

154,670 

93,167 

3.69 


71,200 

737 

27,857 

307 

246,786 

92,897 

3.34 


73,440 

768 

29;  000 

310 

113,515 

45,057 

1.58 


'  Pumping  pUmt$  operated  by  the  service  during  the  fiscal  year  1915-16. 

Name  of  plant :  Yuma  Valley  pumping  plant 

Type:  Gas  engine,  centrifugal. 

Capacity  of  prime  mover:  40  horsepower. 

Number  of  units :  2. 

Head  pumped  against:  4  feet 

First  cost  of  plant :  $900. 

Acre-feet  pumped:  758. 

Cost  per  acre-foot:  $0,928. 

Notes. — Plant  is  temporary  installation  and  assembled  from  used  equipment 
on  hand.  New  unit  expected  to  be  built  when  use  is  more  definitely  deter- 
mined. 

Name  of  plant:  Reservation  drainage  pump. 

Type:  Gas  engine,  centrifugal. 

Capacity  of  prime  mover :  110  horsepower, 

Kumber  of  units :  2  engines,  2  pumps. 

Head  pumped  against :  5  to  6  feet 

First  cost  of  plant,  $6,775.60. 

Acre-feet  pumped:  2,800. 

Cost  per  acre-foot :  $0,588. 

NonES.— Pump  is  used  for  discharging  drainage  water  over  levee  on  Indian 
reser^atioD.    Operation  is  intermittent 
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SJ5TTLBMENT. 

Some  impetus  to  settlement  was  present  during  the  year  and  the 
acreage  placed  in  crop  was  slightly  in  excess  of  the  average  for 
previous  years.  The  Yuma  Valley  unit,  having  been  completed,  ex- 
perienced during  the  year  more  growth  and  improvement  than  in 
previous  years.  The  county  authorities  have  begun  the  construction 
of  a  system  of  first-class  roads  in  Yuma  Valley,  which  has  lonff  been 
needed.  This  road  improvement  and  the  operation  of  the  Yuma 
Valley  Railroad  have  done  much  toward  increasing  the  likelihood 
of  early  settlement.  Good  prices  were  obtained  for  we  large  alfalfa 
seed  crop  and  other  products  of  the  valley.  A  number  of  land 
transfers  were  made,  both  on  the  Indian  reservation  and  in  the 
Yuma  Valley,  and  from  the  outside  a  better  class  of  settlers  than 
heretofore  has  been  attracted. 

Settlement  data^  Yuma  profeet. 


lUms. 


1913 


1014 


1915 


To  Jane 
ao,  191«. 


Total  number  of  tanaa  on  project  (when  completed).. 
Number  of  Ikrms  reported 

Population 

Number  of  towns 

Population 

Total  population  of  towns  and  farms 

Number  of  public  schoola 

Number  of  churches 

Number  of  banks 

Total  capital  stock 

Total  amount  of  deposits 

Total  number  of  deposltocs 


4,000 

610 

1.66S 

4,076 

6,738 

18 

6 

8 


4,000 

e« 

1,816 
8 

4,200 

0,016 

14 

7 

8 


4,000 

787 

2,006 

4,886 

6,421 

16 

7 

4 

8170,000 

81,084,200 

2,822 


.    4,000 

708 

2,066 

4,685 

6,821 

16 

7 

8 

8160,000 

8896,460 

0) 


^  Data  not  available. 


PBINCIFAL  GBOPS. 


The  principal  crops  raised  on  the  project  during  the  year  1916 
were  alfalfa  nay,  alfalfa  seed,  milo  maize,  Kafir  com,  f eterita,  wheat, 
and  barley.  Ciotton  stiU  proves  to  be  a  very  profitable  crop,  and 
the  acreage  is  increasing  over  previous  years.  Fruit  and  vegetables, 
although  limited  in  amount,  have  continued  to  bring  good  prices, 
but  the  marketing  facilities  have  not  been  organized  sufficiently  to 
bring  in  the  returns  which  will  undoubtedly  come  in  future  opera- 
tions. In  the  vicinity  of  the  new  town  of  Gadsden  a  large  acreage 
was  planted  to  truck  gardens  and  arrangements  have  been  made  to 
dispose  of  the  product  to  southern  Arizona  mining  companies,  which 
formerly  depended  upon  shipments  originating  in  Mexico.  The 
alfalfa-seed  industry,  which  has  been  particularly  profitable  to  the 
Yuma  project  farmers,  continued  to  brin^^  good  results.  Some  in- 
crease was  experienced  in  the  cattle-fee£ng  industry,  whidi  has 
provided  a  means  for  disposing  of  the  alfalfa  raised  on  the  project. 
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Area 

(•cres). 

Unit  of 
yWd. 

Yidds. 

Valnea. 

Crop. 

Total. 

Avange 
per  acre. 

Per  unit 
of  yield. 

TotaL 

Per  acre. 

Alfiilfikhiiy 

9,440 

6,449 

1,672 

334 

262 

6,408 

480 

700 

709 

66 

887 

774 

7,898 

2;  267 

Ton 

Bushel.... 

...do 

...do 

...do 

...do 

Ton 

...do 

27',  817 

47,951 

1830 

5900 

281,186 

2,282 

^    389:860 

671,660 

2.67 
4.31 
80.60 
6.66 
22.32 
36.07 
2.67 
607.66 
947.32 

87.15 

8.96 

.66 

2.99 

.64 

.68 

6.20 

.109 

.006 

8178,297 
249,331 
31,924 
6,471 
3,78ft 
144,892 
6,673 
89,271 
4395 
6,276 
80,197 
9,937 
96,361 
33,211 

818.86 

Alfulf^m^ 

8ft  66 

Barley 

30.81 

Bf«D!| 

16.89 

Tfld^an  com 

14.46 

CoTD  sorghum 

23.61 

Cane  andcom  fodder 

Ck>tton 

18.90 
66.30 

Cottonseed 

6.20 

Fruit 

96.64 

Truck 

78.01 

Ton 

1,110 

1.44 

8.96 

12.88 

Pasture 

12.07 

WlHwt ^,  ,  .^ 

Bushel.... 

40,231 

17.76 

.83 

14.66 

Total 

37,744 

Estimated  additional  reve- 
nue derivea  from  pastur- 
hig,    attEilfa,    and    stalk 
lands  and  feedhii?  aUsUa 
straw  after  thrashing  §ae 
seed 

39,700 

Leas  duplicated  areas 

12,643 

********** 

******** 



Total  ONjpped  acreage. 

26,101 
2,756 

Total  and  a^vragi 

k.... .•••..••. ...... 

873,721 

84.81 

Areas. 

Acres. 

Farms. 

Total  Irrigabla^rea  fsnns  reportec! 

Total  irrigated-area  farms  reporte< 

Under  water-right  anDlication 

1 

39,146 
27,867 
5,614 
23,843 
26,101 

737 

irrigated,  no  crop:  New  land 

1 

737 

and  nohbearing  orchard . . 

s 

265 

Under  rental  oontn 
Total  oroppMl*«rfM  lam 

tcts 

473 

Total  irrigated  acreage. 

27,867 

18  reported 

737 

PUBUC  NOTICES  AND  O&DEBS. 
FIJBIJO  KOnCB,  AFRHi  7,  1016. 

1.  In  pursuance  of  the  provisions  of  the  reclamation  act  of  June 
17,  1902  (82  Stat.,  888),  and  acts  amendatory  thereof  and  supple- 
mental thereto  and  in  particular  the  reclamation  extension  act  of 
August  13,  1914  (38  Stat,  686),  section  6  of  which  authorizes  the 
Secretary  of  the  Interior  to  fix  the  due  date  for  operation  and  main- 
tenance charges,  notice  is  hereby  given  that  hereafter  until  further 
notice  for  all  lands  under  the  Yuma  project,  CsJifomia,  the  opera- 
tion and  maintenance  charge  for  any  irrigation  season  shall  be  due 
and  payable  on  March  1  of  the  following  calendar  year. 

2.  The  operation  and  maintenance  charges  for  the  irrigation  sea- 
son of  1916,  and  for  each  irrigation  season  thereafter  until  further 
notice,  shall  be  due  on  March  1  of  the  following  year,  and  each  acre 
of  irrigable  land^  whether  irrigated  or  not,  shall  be  charged  with  a 
minimum  operation  and  maintenance  charge  of  $1.50,  which  will 
permit  delivery  of  not  more  than  2  acre-feet  per  acre;  and  should 
further  quantities  be  needed,  they  will  be  furnished  at  the  rate  of 
76  cents  per  acre-foot. 

«1309'— : 
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8.  The  provisioDs  of  this  public  notice  cover  all  lands  subject  to 
public  notice  heretofore  issuea  for  the  said  project 

4.  Except  as  hereinabove  provided,  all  tne  terms  and  provisions 
of  existing  public  notices  and  orders  and  in  particular  the  public 
notice  of  Ikuirch  2,  1915,  for  the  Yuma  project  shall  remain  un- 
changed. 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

FIHANCIAL  STATEMENT. 

(FlnaacUl  itmtement  In  detail,  showing  assets,  liabilities,  nserres,  and  capital,  given  In 

appendix,  page  697.] 

Feature  costs  of  Yuma  project  to  June  SO,  1916, 


Ftatazes. 


Sabfeatnre. 


Principal 
featiue. 


Examination  ana  sarveys.. 
Canal  system: 


PreiiminaxT  and  eeneral. . 
Diversion  dam  (La«nna). 

Headworks 

ICain  oanal 

Siphon  (Colorado  River).. 

Brid-«8..« 

Drops,  ohntss,  checks 

liinor  straoturss 


Lateral  system: 

Yuma  Valley 

Reservation,  Indian,  north  of  railroad. 

Reservation,  white 

Reservation,  Indian,  south  of  railroad. 

OilaVaUey 

Mssa 


Drainage  system: 
Yuma  Valley. 
Reservation... 


Vlood  protection: 
YumaVaUey. 
Reservation... 
QflaVaUey... 


Farm  units.. 


Permanent  improvements  and  lands 

Telephone  system 

Operation  and  maintenance  during  oonstniction. 
Phnt  accounts 


GfOBS  construction  cost  to  June  SO,  1916.. 


Less  revenues  earned  during  construction  period: 

Rental  of  buildings 

Rentals  of  inigatioo  water 

Contractors' freight  refunds 

Other  revenues,  unclassified 

Profit  on  mess-noose  operations 

Profit  on  mercantile  store  operations 

Profit  on  hospital  operations 

Lois  on  railroad  operations 


Net  cost  of  construction  of  project  to  June  80, 1910. 


I171,a00.0i 


$167,856.10 

1,781,027.20 

852.334.26 

641,871.16 

094,703.22 

8,372.17 

66,333.21 

673.86 


970,001.48 
94,853.96 
266,874.84 
1,279.09 
163,506.39 
646.  OB 


6,412.84 
146,619.42 


1,162,266.43 
738,962.06 
396,186.96 


8,S72,O7L10 

1,405,249.84 
168,08L76 


3,297,414.44 
81,821.16 
149,880.68 
10.384.61 
572.284.76 
209,404.96 


4,223.78 

279,440.60 

18,506.11 

6.26 

864.66 

66,451.66 

2,063.47 

13.840.73 


8,663,202.88 


867,706.64 


8,294,486.19 


iDedoot. 
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Estimated  cost  of  contemplated  UHtrh,  Yuma  proieot,  dutM^g  fUoal  year  1917, 


VMtnres. 


Sabfwtore. 


Principal 
feature. 


Bzamlnatlaii  and  surveys: 

PreUminarv  work 

Topograplilc  snrveya . . . 
Hydrosraphle  survevs . 
""  "  "^'records.. 


Hydrograpblo 
Test  bonngs  or  pita 
Designs 


Canal  system: 
Headworks. 


Lateral  system: 

Indian  reservation . 
YmnaVaUey 


Drainage  system: 

Yuma  Indian  reeervation . 


Yuma  Valley. 


Flood  protection: 

Yuma  Indian  reservation  levee . 

Yuma  Valley  levee 

aOa  Valley  levee 

Roadbed 


Iknn  units l 

Permanent  improvements  and  land 

Talepbone  system 

Operatkm  and  maintenance  during  construction,  water  rental  basis. 
Ojperatiop  and  matntenance  under  public  notice 


Mereantllestores. 
Hospitals 


Total. 


$1,00QlOO 

noioo 

U0.0O 

300.00 

1,000.00 

700.00 


19,000.00 
6,800lOO 


13,000.00 
43,M&00 


4,000.00 
117,0Qa0O 


66,000.00 
100,000.00 
16,000.00 
11,000.00 


16,000.00 
34,600.00 
64,046u00 
121,000.00 


300,000100 
3,000.00 
80,000.00 
3,000.00 
130,000.00 
16,066.00 
8,600.00 
6,40a00 
6,000.00 


016,800.00 
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A.  N.  BuBCH,  project  manager,  Orland,  Oal. 
LOCATION. 

Counties:  Glenn  and  Tehama;  reservoir  and  storage  feed  canal  in  Colusa 
County. 

Townships :  21  to  28  N.,  Rs.  2  to  4  W.,  Mount  Diablo  meridian. 

Railroads  and  other  transportation  lines:  Southern  Pacific  Railroad  and 
stelimers  on  Sacramento  River. 

Railroad  station  and  estimated  population  January  1,  1916:  Orland,  1,SOO; 
railroad  flag  stations  with  freight  sidetracks.  Greenwood,  Wyo,  and  Malton. 

WATEB  SUPFIiY. 

Source  of  water  supply,  Stony  Creek. 

Area  of  drainage  basin:  Above  project  diversion  dams,  785  square  miles; 
above  feed  canal  diversion  dam,  97  square  miles ;  above  Bast  Park  Dam  (Little 
Stony),  102  square  miles. 

Annual  run-off  in  acre-feet:  Stony  Creek,  near  Frnto  (001  square  miles), 
1907  to  1913— maximum,  940,000;  minimum,  185,200;  mean,  500,000.  Little 
Stony  Creek,  at  East  Park  Dam  (102  square  miles),  1907  to  1915— maximum, 
170,800;  minimum,  12,600;  mean,  76,500. 

AOBIGXTLTTTBAL  AND  GLIMATIG  CONDITIONS. 

Area  for  which  the  service  is  prepared  to  supply  water,  season  of  1916: 
20,198  acres. 

Area  under  rental  contracts,  season  of  1916 :  20,198  acres. 

Length  of  irrigation  season :  From  April  L  to  October  81—214  days. 

Average  elevation  of  irrigable  area :  250  feet  above  sea  level. 

Rainfall  on  irrigable  area:  1888  to  1915— average,  17  inches;  1915,  28.07 
inches. 

Range  of  temperature  on  irrigable  area :  26"*  to  114"*  F. 

Character  of  soil  of  irrigable  area:  Sandy  and  gravelly  loam,  silt  loam. 

Principal  products :  Alfalfa,  citrus  and  other  fruits,  and  vegetables. 

Principal  markets :  San  Francisco,  Cal. ;  Portland,  Oreg. ;  eastern  markets. 

lANDS  OFENBD  FOB  IBBIOATION. 

Dates  of  order  and  public  notice :  Order  for  fixing  water-rental  rate  for  1916, 
April  26,  1916.  Public  notice  opening  for  water-right  applications  all  lands  of 
project.  May  24,  1916. 

Location  of  lands  opened :  Tps.  21  and  22  N.,  R.  2  W. ;  Tps.  21,  22,  and  28  N., 
R.  8  W. ;  Tps.  22  and  28  N.,  R.  4  W.,  Mount  Diablo  base  and  meridian. 

Present  status  of  lands  opened :  All  in  private  ownership. 

Limit  of  area  of  farm  units:  40  acres,  except  that  original  subscribers  are 
qualified  to  make  water-right  applications  for  an  area  not  to  exceed  160  acres. 

Building  charge  per  acre  of  irrigable  land :  $44. 

Annual  operation  and  maintenance  charge  will  be  based  on  the  amount  of 
water  used,  as  provided  by  the  act  of  August  18, 1914. 

GHBONOLOOIGAL  SUMKABY. 

Reconnoissance  and  preliminary  surveys  made  in  1906. 
Construction  recommended  by  board  of  engineers  November  12, 1906. 
Construction  authorized  by  Secretary  October  6,  1907. 
First  irrigation  by  Reclamation  Service,  season  of  1910. 
East  Park  Dam  completed  July,  1910. 

Ck>nstruction  of.  Bast  Park  Feed  Canal  and  second  unit  of  the  project  au- 
thorized by  Secretary  July  25,  1918. 
East  Park  Feed  Canal  completed  June  80,  1915. 
Entire  project  98  per  cent  completed  June  80,  1916. 
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raBIGATION  FLAN. 

The  irrigation  plan  of  the  Orland  project  provides  for  the  storage  of  water  in 
a  reservoir  controlled  by  East  Park  Dam  on  Little  Stony  Greek,  about  40  miles 
soutliwest  of  Orland,  Oal.,  and  a  feed  canal  7  miles  long  connecting  the  storage 
basin  with  Stony  Creek.  The  diversion  works  for  the  feed  canal  are  located 
about  31  miles  west  of  Stonyford.  For  the  irrigation  of  lands  in  the  vicinity 
of  Orland  water  is  diverted  from  Stony  Creek  into  the  canal  systems  at  two 
points — namely,  Miller  Buttes,  91  miles  northwest  of  Orland,  for  the  South 
Canal  system,  and  at  the  north  side  weir,  5  miles  northwest  of  Orland,  for  the 
North  Side  Canal  system.  The  South  Canal  system  is  to  irrigate  18,0b0  acres 
on  the  south  side  and  the  North  Canal  system  7,000  acres  on  the  north  side  of 
Stony  Creek.  The  stored  water  is  conveyed  from  East  Park  in  the  natural 
creek  channel  41  miles  to  the  Miller  Buttes  diversion  and  45  miles  to  the  north 
side  weir,  where  it  is  taken  out  in  distribution  systems  comprising  138  miles 
of  canals  and  laterals.  The  plan  also  includes  a  high-line  canal  from  which 
power  may  be  developed  for  pumping.  The  United  States  intends,  for  and  in 
connection  with  the  project,  to  use  the  waste,  seepage,  spring,  and  percolating 
water  arising  within  the  same,  and  asserts  a  right  thereto  by  virtue  of  its 
ceservation  of  all  unappropriated  waters  of  the  project  source  of  supply  and 
of  its  appropriation  of  said  waters  In  accordance  with  the  State  law  heretofore 
made  for  the  purposes  of  the  project. 

Work  now  under  way  includes  placing  rock  riprap  below  the  South  Canal 
diversion  weir,  excavation  of  surface  drains  with  construction  of  culverts  and 
other  structures,  and  placing  concrete  lining  In  certain  sections  of  the  lateral 
system. 

The  present  limits  of  the  Orland  project  may  be  considered  as  a  unit  of  the 
Sacramento  Valley  project.  It  may  be  extended  by  constructing  additional 
reservoirs  on  Stony  Creek  and  its  tributaries.  The  chief  additional  reservoir 
sites  available  are  Millsite,  on  Stony  Creek,  near  Fruto;  Briscoe,  on  Briscoe 
Creek,  near  Elk  Creek;  Stonyford,  on  Stony  Creek,  at  Stonyford;  and  Stony 
Gtorge,  on  Stony  Creek,  near  Elk  Creek. 

SUMHABY  OF  GENERAL  DATA  FOB  OBLAND  FBOJEOT   TO   JTTNE 

80,  1916. 
Areas: 

Irrigable  acreage  when  project  is  complete 20,193 

Private  land,  June  30,  1916 20, 193 

Acreage  service  could  have  supplied  season  of  1915 20, 193 

Estimated  acreage  service  can  supply  July  1,  1917 20. 200 

Acreage  actually  Irrigated,  season  of  1915 8, 928 

Acreage  cropped  under  irrigation  season  of  1915 6, 930 

Crops: 

Value  of  irrigated  crops,  season  of  1915 $220, 422. 00 

Value  of  Irrigated  crops,  per  acre  cropped $31. 81 

Finances : 

Estimated  cost  of  completed  project $888, 800. 00 

Total  construction  cost  to  June  30,  1916 $869, 080. 31 

Per  cent  complete,  June  30,  1916 98 

Appropriation  for  fiscal  year  1917,  total $56, 000. 00 

Allotment  for  construction,  fiscal  year  1917 $28,  700. 00 

Estimated  per  cent  complete,  June  80,  1917 99 

Announced  construction  charges  per  acre $44.00 

Appropriation,  fiscal  year  1916 $87,000.00 

Expenditures   during   fiscal   year,    chargeable   to 
1916  appropriation — 

Disbursements $55, 114. 40 

Transfers 4, 767. 82 

$59, 882.  22 

Registered  liabilities  chargeable  to  1916  ap- 
propriation       4, 156. 83 

$64,039.05 


Unencumbered  balance  July  1, 1916 $22, 960. 95 
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R^Miyments: 

Water-rental  charges — 

Accrued  to  June  80,  1916 $95, 818. 00 

Collected  to  June  30,  1916 - $95. 818. 60 

Drainage : 

Estimated  acreage  damaged  by  seepage  to  June  80,  1916 Nona 

Miles  of  drains  built  to  June  80,  1916 :  Open 1. 1 

Cost  of  drainage  works  to  June  80,  1916 $804. 59 

HISTORY   07   CONSTBUGTION  AND   BNGINEEBINa  WEATTJBSB. 

EAST  PARK  DAM,   SPILLWAY,  AND  DIKES. 

East  Park  reservoir  is  formed  by  East  Park  Dam  across  Little  Stony 
Creek,  Grordon  Dike  across  a  depression  about  2,100  feet  south  of  the 
dam,  and  Coleman  Dike  across  a  depression  about  3,000  feet  south  of 
the  dam.  A  spillwaj^  a  short  distance  north  of  Gordon  Dike  provides 
for  the  discharge  of  surplus  waters  into  a  channel  that  leads  back  to 
the  creek  and  two  outlet  conduits  through  the  dam  provide  for  the 
release  of  water  from  the  reservoir. 

Proposals  for  the  construction  of  East  Park  Dam,  spillway,  and 
dikes  were  opened  on  August  27,  1908,  and  a  contract  for  the  work 
was  executed  on  October  5,  1908.  The  contractor  began  to  prepare 
for  construction  in  November,  1908,  but  was  soon  obliged  to  suspend 
work  for  the  winter.  Operations  were  resumed  in  May,  1909,  the 
placing  of  concrete  was  begun  September  1, 1909,  and  the  work  was 
nnish^  in  June,  1910. 

Between  July  1  and  December  15, 1911,  an  apron  was  added  to  the 
East  Park  spillway.  This  work  was  done  by  Government  forces  and 
involved  the  excavation  of  11,000  cubic  yards  of  rock  and  shale  and 
the  placing  of  1,600  cubic  yards  of  concrete. 

DISTRIBUTION    STBTBIC* 

South  Canal. — Satisfactory  terms  for  the  purchase  <hi  September 
14,  1907,  of  the  Stony  Creek  Irrigation  Co.  Canal  were  arranged, 
and  in  August,  1908,  the  construction  of  diversion  works  for  uiat 
canal  (now  the  South  Canal)  was  commenced.  This  work,  so  far  as 
then  juanned,  was  completed  in  November,  1908. 

Beginning  in  October,  1910,  the  South  Canal  below  Hambright 
Creek  was  rebuilt  by  Government  forces.  This  work  included  35 
concrete  structures  and  was  completed  in  April,  1911. 

North  Canal. — In  1918  a  diversion  weir  for  the  North  Canal  (the 
old  Lemon  Home  Canal,  purchased  on  September  27, 1907)  was  built, 
the  old  canal  rebuilt^  and  the  old  wooden  structures  replaced  with 
concrete.  Also  two  pipe  lines  were  built  during  the  year.  This  work 
was  done  by  Government  forces. 

First  ami. — ^In  March,  1909,  the  taking  of  topography  for  the 
irrigable  area  and  the  laying  out  of  the  distribution  system  for  the 
project  were  begun. 

Advertisements  were  issued  on  August  25, 1909,  inviting  proposals 
for  the  construction  of  the  first  unit  of  the  distribution  sfystem,  cover- 
ing 10,000  acres.  Contracts  were  awarded  in  October  covering  this 
work,  which  included  about  200,000  cubic  yards  of  earth  excavation. 
The  work  was  completed  in  August,  1910. 

Digitized  by  V^jOOQlC 


CALIFORNIA,  OBLAND  PBOJEOT.  87 

AH  structures  for  the  distribution  system  for  the  original  14,000- 
acre  unit  were  completed  b^  (Government  forces  by  the  close  of  1912. 

On  April  1,  1914,  advertisements  were  issued  for  earthwork  con- 
struction for  the  extension  of  the  distribution  system,  and  on  June  12 
the  contract  was  awarded  to  W.  H.  Mason.  This  contract  involved 
115,000  cubic  yards  of  excavation  and  was  completed  October  31, 1914. 
The  structures  for  this  portion  of  the  distribution  sfystem  were  built 
by  Qovernment  forces  and  completed  April  1, 1915. 

East  Park  Feed  Canal. — ^The  very  decided  shortage  in  run-off 
from  the  watershed  of  the  East  Park  storage  basin  during  the  seasons, 
of  1911-12  and  1912-13  made  it  evident  mat-  some  auxiliary  source 
of  storage  should  be  provided.  Accordingly,  in  the  spring  of  1913 
a  reconnaissance  was  made  to  determine  the  most  feasible  source  for 
this  additional  water  supply.  The  plan  determined  upon  was  the 
construction  of  a  feed  canal  from  Big  Stony  Creek  to  the  East  Park 
basin,  therebv  tapping  the  main  watershed  of  the  upper  creek. 
Accordingly  nnal  surveys  were  made  and  designs  completed,  and  on 
July  24  the  results  were  submitted  to  a  board  of  engineers  com{)osed 
of  p.  C.  Hennv,  consulting  engineer;  E.  G.  Hopson,  supervising 
engineer;  and  A.  N.  Burch,  project  manager.  On  the  findings  of 
this  board  the  Secretary  of  the  Interior  approved  the  work,  which 
carried  with  it  not  only  the  building  of  the  feed  canal  but  an  increase 
in  the  capacity  of  the.  East  Park  reservoir  and  the  addition  of  6,000 
acres  to  the  project.  Bids  for  the  excavation  of  the  feed  canal  were 
opened  on  October  15  and  the  contract  was  awarded  to  Philip 
Schuyler  on  November  18, 1918.  During  December  of  that  year  the 
contractor  assembled  equipment  and  cleared  the  right  of  way  for  the 
canal.  The  work,  which  mvolved  223,000  cubic  yards  of  excavation, 
was  completed  on  November  16,  1914.  On  March  13,  1914,  adver- 
tisements were  issued  calling  for  bids  for  building  the  diversion  dam 
and  structures  for  the  feed  canal;  the  contract  was  awarded  to 
M.  Fischer  on  May  29.  This  feature  of  the  work,  involving  11,500 
cubic  yards  of  excavation  and  4,550  cubic  yards  of  concrete,  was  com- 
pleted in  February,  1915. 

Canal  lining. — l^esinning  with  the  year  1913  and  extending  to  the 
close  of  the  current  &cal  year  218,400  souare  yards  of  concrete  lining 
were  placed  by  Government  forces  in  tne  canals  and  laterals  of  the 
project. 

CONSTRUCTION  DXJBINa  FISCAL  TEAK. 

South  Canal. — ^In  August,  1915,  by  authorization  of  the  director 
and  chief  engineer,  the  work  of  completing  the  headworks  for  the 
South  Canal  Iby  extending  a  diversion  dam  across  Stony  Creek  was 
commenced.  Because  of  delay  in  obtaining  materials  work  was  sus- 
pended during  the  flood  season  and  will  be  completed  during  the  low- 
water  period  of  the  current  year. 

Beginning  in  the  fall  of  1915  the  enlarging  of  the  upper  4  miles 
of  the  Soum  Canal  and  its  structures  was  undertaken  by  Govern- 
ment forces  and  was  completed  at  the  close  of  the  present  fiscal  year. 
This  work  was  made  necessary  on  account  of  the  extension  of  the 
project  and  was  done  according  to  the  plans  formulated  in  connec- 
tion with  increasing  the  storage  at  East  i'ark  reservoir. 

On  December  15,  1915,  bids  were  opened  for  the  relocation  of  a 
part  of  the  old  Stony  Creek  Canal  (now  the  South  Canal),  and  the 
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contract  was  awarded  to  A.  Hawkins,  who  completed  the  work  m 
April,  1916. 

The  following  ccxistruction  work  was  accomplished  during  the 
year  1916: 

Canal  system : 

Excavation cuWc  yards—  20, 378 

Riprap do 1, 074 

Piling : linear  feet  penetration —  5, 466 

Steel  flume  (No.  192  Hess) linear  feet—  806 

Fencing rods—  212 

Lumber  in  place feet  b.  m_-  41, 541 

Lateral  system : 

Excavation cubic  yards—  484 

Minor  structures,  concrete number 38 

Fencing rodS—  220 

Concrete  lining  (1^  inches  thick) square  yards 87,073 

Revetment,  brush linear  feet—  600 

Flood  protection,  riprap cubic  yards—  241 

Surface  Drainage : 

Excavation do 996 

Open  drains — miles 1. 1 

Structures numb«P—  20 

SEEPAOE  AND  D&AINAaE. 

The  drainage  conditions  on  the  project  are  very  favorable.    In 

general  the  soil  is  porous,  is  entirely  free  from  deleterious  salts,  iind 
as  good  surface  and  subsurface  drainage.  Practically  the  only  way 
the  land  could  be  water-logged  seriously  would  be  by  the  excessive 
iTse  of  water  by  the  farmers  without  provision  for  surface  drainage. 
The  danger  from  this  source,  however,  is  lessened  by  the  provision  of 
the  extension  act,  which  bases  the  operation  and  maintenance  cost 
on  the  amount  of  water  used.  No  serious  water-logging  of  land  or 
rising  of  the  ground  water  has  occurred.  The  land  under  the  project 
is  well  provided  with  natural  drainage  channels,  and  with  proper 
care  of  these  channels  bv  the  landowners  when  they  prepare  their  land 
for  irrigation  practically  all  danger  of  water-loffging  will  be  obviated. 
The  drainage  plans  for  the  project  provide  for  the  coordinating  of 
this  work  with  the  landowners  as  agricultural  development  advances, 
the  problem  consisting  primarily  ox  takins  care  of  storm  water  dur- 
ing the  winter  season,  provision  for  whicn  will  provide  incidentally 
for  any  needed  draina^  during  irrigation  seasons.    As  most  of  the 

Sroject  requires  very  little  of  this  work,  other  than  what  should  be 
one  as  a  part  of  the  regular  work  that  the  landowners  must  do  in 
preparing  the  land  for  irrigation,  the  project  can  handle  the  situation 
best  and  most  economically  in  cooperation  with  the  landowners  as 
farm  development  proceeds.  This  work  was  commenced  during  1916 
and  will  be  pursued  as  occasion  arises,  a  small  amount  of  funds  for 
the  j)urpose  naving  been  provided  in  fixing  the  building  cost  of  the 
project.  - 

OPEEATION  AND  MAINTENANCE. 

The  irrigation  works  operated  in  1916  included  the  East  Park  Res- 
ervoir, the  storage  feed  canal,  and  the  north  and  south  canal  head- 
works,  together  with  115  miles  of  canals  and  laterals  and  46  miles  of 
natural  channel.  About  1,500  structures  of  various  types  were  in  use 
in  operating  the  system. 
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lUm. 


1913 


1918 


1914 


1915 


19161 


Acnage  for  which  scrvfog  wbb  prepared  to  sapply 

water. 

Acreage  irrigated 

Miles  of  oanal  operated 

Water  stored  (acre-feet) 

Water  diverted  (acre-feet) 

Water  delivered  to  land  (aore-feet) 

Per  acre  of  land  iRigat6d(aore-feet) 


14,200 

4,230 

88 

26,000 

34,000 

16,703 

8.97 


14,800 

14,800 

6,617 

^'^ 

91 

93 

14,800 

46,600 

40,600 

60,000 

19,850 

80,000 

8.00 

4.06 

30,108 
8,928 

116 
48,000 
62,000 
30,300 

8.4 


30,198 
10,000 
135 
48,000 
60,000 
30,000 
8.00 


lEstimated. 


SETTLEaiENT  AND  DEVELOPMENT. 


On  the  whole  the  project  was  fairly  prosperous,  although  during 
part  of  the  year  business  was  somewhat  depressed.  Money  for  farm 
development  throughout  the  whole  year  was  difScult  to  obtain.  The 
estimated  investment  in  farm  buildings  and  improvements  during 
the  year  was  $122,673,  which  exceeds  that  of  any  other  year  except 
1913.  There  were  55  new  farms  brought  under  irrigation  during 
1915,  and  the  increase  of  j)opulation  on  irrigated  farms  was  225. 
The  average  per  farm  was  3.6  persons  for  the  irrigated  area. 

Dairying  continues  to  be  the  paramount  industry  of  the  project, 
with  an  estimated  output  of  700,000  pounds  of  butter  dunng  the 
calendar  year.  The  second  creamery  on  the  project  began  operations 
early  in  the  year.  Both  of  the  creameries  of  the  project  are  owned 
by  local  dairy  interests  and  are  conducted  along  cooperative  lines. 
They  are  both  housed  in  substantial  concrete  buildings,  have  ex- 
tensive cold  storage  and  ice  plants,  and  are  equipped  with  modem 
machinery. 

There  were  more  sales  of  unimproved  land  than  for  the  previous 
year  and  at  somewhat  lower  prices.  Prices  ranged  from  $80  to 
$126  per  acre,  with  the  average  about  $110.  There  remained  at  the 
close  of  the  fiscal  year  about  10,000  acres  undeveloped. 

The  water  rental  charges  were  paid  to  the  United  States  in  a  lump 
sum  by  the  water  users'  association  through  the  levying  of  an  assess- 
ment of  $1  per  acre  for  all  of  the  irrigable  land  in  the  project 


Settlement  data,  Oriand  project. 


Item. 


1918 


1914 


1915 


mo 


TMsI  number  of  tanns  on  the  pro}eot.. , 

Populatkn 

Number  of  liTisstM  Cwms 

Opented  by  owners 

Operated  by  tenants , 

Population. 

Number  of  towns 

Popolfttion.. 

Totel  popolAtkm. 

Number  of  pablie  schools 

Number  of  ohuTQfaes 

Number  of  banks 

Total  oapltalstook 

Total  amoont  of  deposits 

Total  onmber  el  dspQStton. 


860 

950 

246 

238 

28 

896 

1 

1,300 

2,250 

6 

8 

2 

81U^000 


687 
1,160 
296 
268 
38 
1,033 

1,850 

8,460 

8 

8 

2 

8110,000 

8391,000 

1,288 


509 

1,600 
851 
820 
81 

1,258 

1,500 

8,100 

8 

6 

2 

8141,000 

8895,000 

1,708 


509 

1,700 

860 

380 

80 

1,400 

1,560 
8,260 

8 

7 

2 

8141,000 

8445,000 

1,808 
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PBINGIPAL  CBOPS. 

There  were  851  farms  irrigated  i^i  1916,  with  an  average  irrigable 
area  of  28.4  acres  and  an  average  cropped  area  of  20  acres.  The  total 
area  irrigated  was  8,928  acres,  an  increase  of  1,574  acres  over  1914.  • 

There  was  an  increase  of  542  acres  in  alfalfa,  but  a  larger  acreage 
of  alfalfa  was  devoted  exclusively  to  pasturage  than  during  1914; 
5,135  acres  were  cut  for  hay,  yielding  22,650  tons,  which,  estimated 
at  the  market  price  for  loose  nay,  was  worth  $153,322.  Ninety  per 
cent  of  the  crop  was  consumed  on  the  project  in  feeding  dairy  and 
other  stock. 

There  were  875  acres  of  orchard  in  partial  and  full  bearing  and 
1,000  acres  not  bearing.  The  total  cropped  area  was  6,930  acres;  the 
estimated  value  of  crops  $220,422,  or  $31.81  per  acre,  an  increase  of 
$4.82  per  acre  over  the  previous  year. 

An  inventory  of  stock  shows  an  increase  during  the  calendar  year 
of  $80,000,  most  of  which  was  in  dairy  stock  Mid  hogs.  The  increase 
of  the  former  was  28  per  cent  and  of  the  latter  66  per  cent.  The  total 
estimated  value  of  stock  and  equipment  on  hand  on  the  farms  at  the 
close  of  the  calendar  year  was  $483,000,  an  increase  of  $90,000  for 
the  year. 

Crop  reportf  Orland  project,  California,  year  of  1915. 


Crop. 


At«a 
(Bcras). 


Unit  of 
yidd. 


Yldds. 


Total. 


Avtrage 
per  acre. 


ValiiM. 


Pertmlt 
of  yield. 


Total. 


PeraflT*. 


Alfalfa  hay 

Alfalfa  pasture... 

Beans 

Corn,  sorghum... 

Fruit,  citrus 

Fruit,  declduoos. 

Fruit,  small 

Prunes,  dried.... 

Almonds 

Garden 

Nursery 

Leas  duplicated 

Total  cropped  aoreafe 


IirlMted,  no  crop: 

Nonbearinc  ordiard. 

Young  alfalito 

Misodlaae* 


5,135 

4,829 

30 

307 

118 

»76 

16 

40 

180 

06 

12 

8,854 


Ton.. 


22,650 


4.4 


$6.77 


Bushel.. 
...do.... 
Pound. 
..do.... 


340 

10,544 

292,200 

184,000 


12 

34 

2,586 

2,421 


2.02 
.88 

.017 
.011 


neouB.... 
Total  irrigated 


6^080 


1,019 
542 
487 


8,028 


Pound. 
...do.... 


110,000 
72,900 


2,750 
561 


.05 
.103 


$153,822 
22,828 
1,021 
9.211 
4,808 
2,037 
2,204 
6,500 
7,512 
6,794 
5,600 


$29.85 
6.16 
84.08 
8a  00 
48.85 
26.80 

187.76 

187.50 
57.78 
7a  77 

466.67 


Total  and  ayerage. 


220,422 


8L81 


Anas. 


Total  irrigable  area  farms  reported . 
Total  Irrigated  area  fiirms  reported. 
tJnder  rental  contracts.  .1... 


Under  vested  rights 

Total  cropped  area  farms  reported. . 


Acres. 


9,971 
8,928 
8,708 
160 
6^980 


Farms. 


Pvoeot 

of 
projeot. 


861 

48 

851 

44 

840 

48.2 

2 

.8 

861 

84.1 

>  Small  mixed  orchards  of  aprioots,  peaobes,  ^ples,  eto. 

FT7BLIG  NOTICES  AND  OBJDEBS. 

PUBLIC  KOnOE,  MAY   24,   1916. 

1.  In  pursuance  of  the  provisions  of  section  4  of  the  reclamation 
act  of  June  17,  1902  (32  Stat.,  888) ,  and  acts  amendatory  thereof 
and  supplementary  thereto,  and  particularly  the  reclamation  exten- 
sion act  of  August  13,  1914  (38  Stat.,  686),  notice  is  hereby  given 
that  water  is  available  from  the  Orland  project,  California,  for  the 
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irrigation  season  of  1916  and  thereafter,  upon  the  filing  of  proper 
water-right  applications  for  the  irrigable  land  shown  on  the  follow- 
ing farm  unit  plats : 

Mount  Diablo  base  and  meridian. 

T.  21  N.,  R  2  W. 

T.22N.,R.2W. 

T.  21  N.,  R  8  W. 

T.  22  N.,  R  8  W. 

T.  28  N.,  R  3  W. 

T.  22  K,  R  4  W. 

T.  28  N.,  R  4  W. 
approved  by  the  Assistant  Secretary  of  the  Interior  on  May  24, 1916, 
and  on  file  in  the  office  of  the  project  manager,  U.  S.  B.  S.,  Orland, 
California,  and  the  local  land  office  at  Sacramento,  Cal. 

2.  The  maximum  limit  of  area  for  which  water-right  application 
may  be  made  for  lands  in  private  ownership  shall  be  forty  acres  of 
irrigable  land  for  each  landowner  except  tnat  water-right  applica- 
tions may  be  made  for  a  maximum  of  160  acres  of  irrigable  land 
by  those  landowners  who  were  original  subscribers  to  the  stock  of 
the  Orland  Unit  Water  Users'  Association  and  who  are  qualified 
by  the  terms  of  tiieir  excess  land  contract  and  trust  deed  with  the 
Orland  Unit  Water  Users'  Association  to  apply  for  a  water  right 
for  not  more  than  160  acres  of  irrigable  land.  Water-right  applica- 
tions for  lands  in  private  ownership  may  be  made  on  and  after  the 
date  of  this  notice.  All  water-right  applications  must  be  made  to 
the  project  manager,  U.  S.  Reclamation  Service,  Orland,  California. 
8.  The  water-nght  charges  for  the  lands  shall  be  of  two  kinds — 
(a)  a  charge  of  $44.00  per  irrigable  acre  for  the  building  of  the  irri- 
gation system,  termed  the  construction  charge,  the  instalments  for 
which  are  due  and  payable  as  hereinafter  provided;  and  (b)  an 
annual  charge  for  operation  and  maintenance  due  and  payable 
March  1  of  each  year  for  the  preceding  irrigation  season.  The  first 
operation  and  maintenance  charge  will  be  for  the  irrigation  season 
of  1917,  the  amount  of  which  charge  will  be  hereafter  announced. 
The  water  service  charges  for  the  season  of  1916  have  been  fixed  in 
the  Secretary's  order  of  April  26,  1916. 

4.  For  all  of  the  irrigable  lands  on  said  plats  which  on  or  before 
August  13,  1914,  were  subscribed  to  the  stock  of  the  Orland  Unit 
Water  Users'  Association  or  which  otherwise  became  subj'ect  to  the 
reclamation  law  on  or  before  August  18, 1914,  and  for  which  accept- 
ances under  the  terms  of  the  reclamation  extension  act  shall  be  duly 
filed  within  six  months  of  the  date  hereof,  the  same  being  by  means 
of  either  (1)  a  water-right  application  on  the  form  provided  for  use 
under  said  reclamation  extension  act,  or  (2)  a  separate  form  of 
acceptance  provided  therefor,  the  construction  charge  shall  be  paid 
in  20  annual  instalments,  the  first  of  which  shall  be  due  on  December 
1, 1916,  and  subsequent  instalments  on  December  1  of  each  year  there- 
after until  the  construction  charges  are  fully  paid.  The  first  four 
of  such  instalments  shall  each  be  2  per  cent,  the  next  two  each  4  per 
cent,  and  the  next  fourteen  «ach  6  per  cent  of  the  construction  charge. 

5.  For  all  of  the  irrigable  lands  on  said  plats  which  on  or  before 
August  13,  1914,  were  subscribed  to  the  stock  of  the  Orland  Unit 
Water  Users'  Association  or  which  otherwise  became  subject  to  the 
reclamation  law  on  or  before  August  18,  1914,  the  owners  of  which 
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do  not  elect  to  file  acceptances  of  the  reclamation  extension  act,  the 
construction  charge  shall  be  paid  in  ten  equal  annual  instalments, 
the  first  of  which  shall  be  due  and  payable  December  1,  1916,  and 
subsequent  instalments  on  December  1  of  each  of  the  succeeding 
years  until  the  total  construction  charge  is  paid. 

6.  For  all  irrigable  lands  shown  on  said  plats  which  became  or  may 
become  subject  to  the  reclamation  law  after  August  13,  1914,  an 
initial  instalment  of  5  per  cent  of  the  construction  charge  shall  be 
paid  at  the  time  entry  or  water-right  application  is  made,  and  the 
balance  of  the  construction  charge  shall  be  paid  in  15  annual  instal- 
ments, the  first  6  of  which  shall  each  be  5  per  cent  of  the  construction 
charge  and  the  remaining  10  instalments  each  7  per  cent  of  the  con- 
struction charge,  until  the  whole  amoimt  of  the  said  construction 
charge  shall  have  been  paid.  The  first  of  the  15  annual  instalments 
shall  become  due  and  payable  December  1  of  the  fifth  calendar  year 
after  the  initial  instalment  and  subsequent  instalments  shall  become 
due  on  December  1  of  each  year  for  fourteen  years  thereafter. 

7.  Any  water-right  applicant  or  entryman  may  if  he  so  elects  pay 
the  whole  or  any  j)art  of  the  construction  charges  owing  by  him 
within  a  shorter  period  than  those  designated  herein. 

8.  In  all  cases  where  water-right  applications  for  lands  in  private 
ownership,  or  for  lands  held  under  entries  not  subject  to  said  recla- 
mation act,  shall  not  be  made  within  one  year  a-ter  the  dute  of  this 
notice  the  construction  charge  for  such  lands  shall  be  increased  5 
per  cent  each  year  until  water-right  applications  and  an  initial  pay- 
ment are  made. 

9.  All  payments  hereunder  shall  be  made  to  the  special  fiscal 
agent  of  the  Reclamation  Service  assigned  to  the  project,  unless 
under  section  7  of  the  reclamation  act  the  Orland  Unit  Water  Users' 
Association  is  appointed  as  fiscal  agent,  of  which  due  notice  will 
be  given. 

10.  The  method  of  determining  the  annual  operation  and  mainte- 
nance charge  and  the  penalties  for  failure  to  pay  the  construction 
charge  and  the  operation  and  maintenance  charge  when  due  and 
the  discount  allowed  for  prepayment  of  operation  and  maintenance 
diarges  will  be  as  provided  by  the  act  of  Aug.  13, 1914. 

Bo  Sweeney, 
Assistant  Secretary  of  the  Interior. 

OBOER,  APRIL  26,  1916. 

1.  Under  the  provisions  of  section  11  of  the  reclamation  extension 
act  of  August  13,  1914  (38  Stat.,  686),  the  following  order  is  issued 
for  the  Orland  project,  California: 

2.  Water  will  be  furnished  on  a  temporary  rental  basis  during  the 
irrigation  season  of  1916  at  the  following  rates: 

A  rate  of  10  cents  per  acre-foot  for  all  water  delivered  prior  to 
June  1  and  at  40  cents  per  acre-foot  for  water  delivered  on  or  after 
June  1.  A  minimum  payment  of  $1  per  irrigable  acre  shall  be  made, 
whether  water  is  used  thereon  or  not. 

3.  The  charges  for  the  minimum  rate  for  the  entire  irrigable 
acreage  will  be  billed  to  the  Orland  Unit  Water  Users'  Association, 
and  snail  be  paid  to  the  United  States  on  or  before  July  15,  1916. 
Bills  for  water  supply  furnished  in  excess  of  the  minimum  charge  of 
$1  per  acre  shall  be  submitted  promptly  after  the  end  of  July  and 
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each  month  thereafter,  and  shall  be  paid  by  the  Association  within 
15  days  after  the  submission  of  such  bills. 

Franklin  K.  Lane. 


FINANCIAI^  STATEMENT. 

(FiDandal  statement  In  detail,  showing  assets,  liabilities,  resezres,  and  capital,  sLven  in 

appendix,  page  699.) 

Feature  costs  of  Orland  project  to  June  SO,  1916. 


Feature. 


Subfea- 


Princlpal 
featnia. 


Examination  and  surveys: 

Investigations 

HHI  meter  Installation 

Clppoletti  weirs 

Rating  weir,  East  Park  Dam . . 
Preliminary  and  general  work. 


Storages^ 

East  Park  reservoir  survey.. 

East  Park  Dam,  spillway,  and  dikes. 
East  Park  stripping  reservoir,  site 


Btonyford  reservoir  surveys. 
Millsite... 


East  Park  spillway  extension 

East  Park  surveys  for  additloual  storage . 
East  Park  food  canal 


CSnal  system: 

South  dfveniott  dam  and  works. . 
North  diversion  dam  and  works. . 

North  Canal 

South  Canal 

Administrative  general  expense. . 
Miscellaneous  structures , 


Lateral  ^stem: 

Nortnslde  lateral  excavation .... 

Sonthslde  lateral  excavation 

Concrete  lining 

Revetment 

Minor  structures 

Administrative  general  expense. 

Miscellaneous  structures 

Extension  lateral  12 

Puddling 

Location  surveys 

Railroad  crossing 

Enlarging  lateral  lOQ 


Drainage  system: 

Open  drains , 

Administrative  general  expense . . 

Flood  protectiao: 

Levees  and  dikes , 

Administrative  general  expense. , 

Farm  units: 

Preliminary  and  general  work... , 
Administzative  general  expense. , 

Permanent  improvements  and  land: 

Buildings 

Headquarters  grounds 

MiBoeuaneoos 


Operetfcmmd  maintenance  during  construction . 
Pint  accounts • 


OroBS  cost  of  oQOStruetlon  of  project  to  June  ao,  1916. , 
M  revenues  earned  during  coDStructian  period: 

Rental  of  bufldings , 

Rental  of  graiing  and  Ibrming  lands 

Rentals  ofirrigaaon  water 

Contractors' fracht  refunds 

Forfaituras  by  dasulting  bidders  and  contractors 

Other  revenues,  undassffled 

Proflt  on  mess^oose  qperaUons , 

Front  on  hospital  opeiatkiiB , 


NM:  cost  of  construction  o#prqfect  to  June  80, 1016. , 


IS,  582. 79 

283.08 

220.20 

214.28 

06w63 


4,060.84 

166,536.82 

88,460.02 

12&28 

328.21 

29,470.79 

4,271.62 

171,956.61 


86,414.10 
5,145.58 

80,617.34 

76,760.79 
1,214.16 

17,402.55 


31,643.06 

51,017.61 

73,232.76 

84.20 

45,215.24 

791;  98 

16,950.08 

3,365w80 

695.80 

2,462.78 

6,251.43 

1,058.66 


762.00 
41.60 


402.86 
6.87 


1,320.00 
80.60 


7,635.08 

6,862.88 

271.72 


984.00 

3,217.00 

95,818.60 

1,829.82 

2,115.00 

1,787.51 

14.07 

708.38 


I4,40&t7 


454,222.10 


167,654.61 


882, 771b  06 

804.10 

400.72 

1,860.80 


14,760.68 

00,154.23 

987.04 


076,638.48 


106,470.23 


830,068^28 
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Estimated  cost  of  contemplated  work^  Orland  proieot,  during  fiscal  year  1917. 


FeatortB. 


SabftA- 
tuna. 


PrinollMa 
faatoni. 


Btonge  works:  East  Park  Dam  oatlet  works,  ona  86  by  36  inoh  outlet  gate. , 

Oanarsystem:  South  OBiial  dlvwaloa  dam,  oomplata  riprapplng 

Lateral  system: 

Extenaian  lateral  12 , 

10  minor  structures 

30,000  square  yards  (xmcrete  Unfng 


tl,  280.10 
3,1 


1,200.00 

^.00 

12,000.00 


Diainace  system:  Open  drains  and  drain  structures. 
Opecation  and  maintenance  during  construction: 


Development. 
Distribution.. 
Miscellaneous. 


2,000.10 

1,428.10 
7,060.10 
3,623.00 


Operation  and  maintenance  under  public  notice: 

Deyelopment .- 

Dfatribution 

Miscellaneous 


Hospitals... 
Total. 


1,672.00 
8,780.00 
8,078.00 


8,010.00 


18,600.00 
2,000.00 


13,000.00 


14,800.00 
600.00 


47,600.00 
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J.  H.  MnTXB,  project  manager,  Grand  Junction,  Ck>lo. 

LOCATION. 

County:  Mesa. 

Townships :  1  N.,  Rs.  1  B.  and  1  to  3  W. ;  2  N.,  Rs.  2  and  8  W. ;  1  S.,  R&  1  B. 
and  1  W..  Ute  meridian,  9  S.,  Rs.  101  to  104  W. ;  10  S..  Ra  98, 101,  and  103  W. ; 
11  S.,  Rs.  98  and  99  W.,  sixth  principal  meridian. 

Railroads :  Denver  ft  Rio  Grande ;  Colorado  Midland. 

Railroad  stations  and  estimated  population,  January  1,  1916:  Palisade,  700; 
Clifton,  100;  Grand  Junction,  8,250;  Fruita,  700;  Loma,  70;  Mack,  40. 

WATER  SUPPLY. 

Source  of  water  supply :  Grand  River. 

Area  of  drainage  basin :  8,550  square  miles  above  Palisade. 

Annual  run-off  in  acre-feet  of  Grand  River,  at  Palisade,  1897  to  1899  and  1902 
to  1915:  Maximum,  5,230,000  (1912) ;  minimum,  2^00,000;  mean,  3,780,000. 

Discharge  in  second-feet  of  Grand  River,  at  Palisade,  1902  to  1915 :  Maximum, 
48,400;  minimum,  1,102. 

AGBICITLTUSAL  AND  CLIMATIC  CONDITIONS. 

Area  for  which  the  Service  is  prepared  to  supply  water,  season  of  1916 :  14,500 
acres. 

Area  under  rental  contracts  season  1916  (to  June  30) :  2,576  acres. 

Length  of  irrigation  season :  From  April  1  to  October  31,  214  days. 

Average  elevation  of  irrigable  area :  4,700  feet  above  sea  level. 

Rainfall  on  irrigable  area:  For  23  years,  average,  8.31  inches;  1916,  8.46 
Inches. 

Range  of  temperature  on  irrigable  area :— 15*  to  100*  F. 

Character  of  soil  of  irrigable  area :  Sandy  loam,  sandy  mesas,  and  adobe. 

Principal  products:  Fruit,  sugar  beets,  alfalfa,  grain,  vegetables. 

Principal  markets:  Large  cities  east  of  Rocky  Mountains  for  fruit;  other 
products,  local. 

LANDS  OPENED  FOB  IBBIOATION. 

No  lands  have  been  opened  for  irrigation  by  public  notice.  All  lands  irri- 
gated in  the  project  are  supplied  with  water  under  rental  contracts. 

CHEONOLOGICAL  ST7UHABY. 

Beconnoissance  and  preliminary  surveys  begun  in  September,  1902. 
OonstructioA  recommended  by  board  of  engineers  December  15,  1908. 
Purchase  of  rights  of  way  authorized  by  Secretary  November  4,  1911. 
Gonstruction  authorized  by  Secretary  September  23,  1912. 
First  Irrigation  by  Reclamation  Service,  season  of  1915. 
Bntlre  project  61.6  per  cent  completed  June  30, 1916. 

IBBIGATION  PLAN. 

The  irrigation  plan  of  the  Grand  Yall^  project  provides  for  the  diversion  of 
water  from  the  Grand  River  by  means  of  a  diversion  dam  located  about  8  miles 
northeast  of  Palisade,  Colo.,  into  a  canal  system  on  the  north  side  of  the  river 
for  the  Irrigation  of  lands  lying  north  and  west  of  Grand  Junction,  Fruita,  and 
Mack,  Colo.  About  42,750  acres  will  be  supplied  by  gravity  and  10,250  acres 
by  etoctrically  operated  pumping  plants  to  be  located  on  the  gravity  canal. 
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Power  for  pumping  will  be  developed  in  a  power  plant  to  be  located  at  the 
upper  portal  of  Tunnel  No.  3.  On  the  first  6  miles  of  the  main  canal  located 
in  the  canyon  of  the  Grand  River  there  are  three  tunnels,  respectively,  8,723, 
1,655,  and  7,292  feet  long  The  United  States  claims  all  waste,  seepage,  spring, 
and  percolating  water  arising  within  the  project,  and  proposes  to  use  such 
water  in  connection  therewith. 

On  June  30,  1916,  the  diversion  dam  and  head  works  were  99  per  cent  com- 
pleted, and  the  earthwork,  tunnels,  and  structures  on  the  first  37  miles  of  the 
main  canal  were  completed.  On  the  next  18  miles  of  the  main  canal  the  earth- 
work was  completed  and  the  structures  were  50  per  cent  completed.  Laterals 
to  cover  14,500  acres  in  the  first  lateral  district  were  96  per  cent  completed, 
and  laterals  to  serve  10,000  acres  in  the  second  lateral  district  were  85  per  cent 
completed. 

There  remain  to  be  completed  the  last  7  miles  of  the  main  canal,  laterals  for 
15,500  acres  in  the  second  and  third  lateral  districts,  the  power  plant  and  pump- 
ing system,  and  such  drainage  and  flood-protection  works  as  may  be  required. 

BUMMABY  OF  GENERAL  DATA  FOB  GRAND  VALLEY  PROJECT  TO 

JUNE  80,  1916. 

Areas: 

Irrigable  acreage  when  project  is  complete ..— 58,000 

Public  land  entered,  June  30, 1916 9. 880 

Public  land  withdrawn,  June  30, 1916 20, 190 

Private  land,  June  30,  1916 22, 930 


Addition  in  fiscal  year,  1916 14, 500 

Estimated  addition  in  fiscal  year,  1917 20, 500 

Estimated  acreage  Service  can  supply  July  1,  1917 35,000 

Finances : 

Estimated  cost  of  completed  project $4, 595, 000. 00 

Total  construction  cost  to  June  30,  1916 $2, 824, 539. 23 

Per  cent  complete,  June  30,  1916 61. 5 

Appropriation  for  fiscal  year  1917,  total $520, 093. 95 

Allotment  for  construction,  fiscal  year  1917 *  $255, 000. 00 

Estimated  per  cent  complete,  June  80,  1917 72.8 

Appropriation,  fiscal  year  1916 $702, 000. 00 

Expenditures  during  fiscal  year,  chargeable  to  1916  appro- 
priation— 

Disbursements $276. 946. 75 

Transfers 19, 400. 94 

$296,347.69 

Registered   liablUties   chargeable   to   1916 

appropriation , 56, 105. 71 

$352,458.40 

Unencumbered  balance,  July  1,  1916 $349, 546. 60 

Drainage : 

Estimated  acreage  damaged  by  seepage  to  June  30,  1916..  275 

Miles  of  drams  built  to  June  30,  1916:  Open 0.7 

Estimated  acreage  protected  by  drains  built  to  June  30, 1916-  50 
Elxpended  to  June  30,  1916,  on  drainage  works,  completed 

and  uncompleted $2, 318. 03 

HISTORY  OF   CONSTRUCTION  AND   SNGINRERING  FRATURBS. 

ORIGIN   OF  PROJECT  AND  INYESTIOATIONS. 

In  the  valley  of  Grand  River  in  western  Colorado^  for  a  few  miles 
above  and  below  the  mouth  of  Gunnison  River,  irrigation  has  been 
practiced  since  1888,  and  more  than  50,000  acres  of  land  are  being 

I  Does  not  Include  amoant  held  In  saspenae ;  total  ayailable  allotment  la  80  per  cent  o( 
appropriation,  or  |416,075. 
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watered  by  various  canal  companies,  irrigation  districts,  and  pri- 
vate canal  lines.  The  supply  of  water  in  Grand  Eiver  is  sufficient 
for  irrigating  much  greater  areas,  and  plans  had  long  been  under 
consideration  by  private  parties  for  the  construction  of  a  suitable 
canal  for  supplying  the  higher  lands  along  the  valley.  Surveys  were 
made  as  early  as  1897  by  Mr.  C.  D.  Page,  of  Greeley,  Colo.,  for  de- 
termining the  location  of  such  a  canal  line,  and  other  investigations 
and  surveys  were  made  by  various  parties. 

In  June,  1902,  investigations  of  irrigation  possibilities  in  Grand 
Valley  were  ordered  by  the  chief  engineer  of  the  Beclamation  Serv- 
ice. During  the  season  of  1902  and  the  winter  of  1902-3  topographic 
surveys  of  portions  of  the  canyon  of  Grand  Eiver  and  of  adjacent 
areas  in  which  possible  canal  roiites  might  be  found  were  made.  On 
June  10,  1903,  a  board  of  engineers,  consisting  of  Messrs.  A.  P. 
Davis,  G.  Y.  Wisner,  and  W.  H.  Sanders,  after  investigation  of  the 
project  and  examination  of  the  maps  and  reports  of  surveys,  recom- 
mended the  survey  of  a  canal  line  designed  to  water  about  51,000 
acres  of  land,  7,000  acres  of  which  were  at  that  time  irrigated  by  a 
private  pumping  system,  and  the  balance  of  which  were  unirrigated. 
Further  surveys  were  postponed,  however,  on  account  of  the  con- 
templated construction  of  canals  by  private  capital  and  the  forma- 
tion under  the  laws  of  the  State  of  Colorado  of  an  irrigation  district 
embracing  some  of  the  lands  that  might  be  irrigated  by  the  proposed 
Government  canals.  After  efforts  had  been  made  to  arrange  for  con- 
struction by  sale  of  bonds  of  the  irrigation  district  a  meeting,  largely 
attended  by  the  water  consumers  of  the  district,  was  held  on  Octo- 
ber 3,  1904,  at  which  resolutions  were  adopted  requesting  the  Gov- 
ernment to  construct  the  project  for  the  benefit  of  the  irrigation  dis- 
trict already  incorporated,  proposing  the  formation  of  a  water 
users'  association,  and  requesting  conferences  with  officers  of  the 
Keclamation  Service  regarding  possible  construction  plans.  Other 
letters  and  petitions  from  citizens  in  the  valley  urging  the  Govern- 
ment to  undertake  the  construction  of  an  irrigation  project  were  also 
received.  The  Grand  Valley  Water  Users'  A^ciation  was  organized 
and  incorporated  on  February  7, 1905,  and  took  active  steps  to  secure 
the  construction  of  the  project  by  the  Reclamation  Service. 

In  Au^st,  1907,  the  Secretary  of  the  Interior  ordered  further 
investigation  and  report  to  be  made  on  the  cost  and  feasibility  of  the 
project.  After  consideration  of  this  report,  the  Secretary  requested 
an  expression  of  the  wishes  of  the  people  of  the  valley  in  regard  to 
the  construction  of  the  project  by  the  Reclamation  Service.  The 
sentiment,  as  expressed  in  public  meetings,  being  strongly  in  favor  of 
Government  construction,  the  Secretary  authorized  the  Reclamation 
Service  to  proceed  with  surveys,  preparation  of  plans,  and  acquisi- 
tion of  rights  of  way,  and  on  December  13,  1907,  made  an  allotment 
of  $50,000  for  the  purpose  of  carrying  on  the  work. 

In  February,  1908,  field  investigations  were  resumed.  During  the 
season  of  1908  topographic  surveys  and  soil  classification  of  the  irri- 
gable area  were  completed,  a  site  was  selected  for  the  diversion  dam 
in  the  Grand  River,  about  8  miles  northeast  of  Palisade,  Colo.,  and 
final  location  made  of  the  first  32  miles  of  the  main  canal.  Designs 
for  the  more  important  structures  were  drawn  up,  and  estimates 
covering  the  entire  project  were  prepared.    In  December,  1908,  a 
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board  of  engineers  consisting  of  W.  H.  Sanders,  J.  H.  Quinton, 
William  Geng,  I.  W.  McConnell,  and  E.  E.  Sands  convened  to  con- 
sider the  plans  for  the  project.  Under  date  of  December  15,  1908, 
this  board  approved  the  general  plan  of  the  project  as  outlined  by 
the  project  engineer.  This  involved  the  construction  of  a  movable 
crest  diversion  dam  across  the  Grand  River  and  a  main  canal  65 
miles  in  length  to  cover  53,000  acres  of  irrigable  land  on  the  north 
side  of  the  river.  The  board  outlined  the  policy  to  be  adopted^  on' 
various  matters  in  connection  with  the  development  of  the  project 
and  recommended  that  construction  work  be  undertaken  and  prose- 
cuted as  fast  as  available  funds  would  permit.  It  was  not  consid- 
ered feasible  to  locate  the  canal  high  enough  to  avoid  the  orchards 
in  the  Mesa  County  irrigation  district. 

Early  in  1909  steps  were  taken  to  acquire  the  necessary  rights  of 
way,  and  negotiations  were  taken  up  with  the  Palisade  and  Mesa 
County  irrigation  districts  looking  toward  their  inclusion  in  the 
project  and  the  transfer  of  their  power- water  rights  to  the  United 
States.  On  February  20,  1909,  the  Secretary  executed  a  contract 
with  the  water  users'  association  providing  for  the  beginning  of  con- 
struction work  under  the  cooperative  plan.  Preparations  were  made 
to  undertake  the  construction  of  Tunnel  No.  3  by  Government  forces, 
and  advertisement  was  issued  by  the  association  for  the  excavation 
of  a  portion  of  the  main  canal.  Further  representations  were  made, 
however,  by  certain  interests  in  favor  of,  the  construction  of  the 
project  by  private  capital,  and  all  construction  work  was  suspended 
m  May,  1909,  by  order  of  the  Secretary.  Public  meetings  were  held 
at  this  time  in  which  resolutions  were  passed  strongly  favoring 
Government  construction. 

Meantime  opposition  had  developed  against  the  proposed  location 
of  the  main  canal  through  the  improved  orchard  lands  of  the  Mesa 
County  irrigation  district,  and  detailed  investigations  were  under- 
taken to  determine  the  feasibility  of  locating  the  canal  on  a  lino 
about  20  feet  higher  in  order  to  avoid  these  improved  lands.  In  the 
fall  of  1909  final  location  of  the  first  8  miles  of  the  higher  line  was 
staked  out  and  paper  location  made  of  the  remainder.  Plans  were 
drawn  up  for  the  principal  structures,  and  comparative  estimates  of 
the  project,  based  on  each  of  the  proposed  locations,  were  prepared. 
On  September  18  and  19, 1910,  the  board  of  Army  Engineers  visited 
the  project,  and  in  their  report,  issued  January  6, 1911,  recommended 
that  the  original  lower  line  canal  location  be  adopted,  and  also  rec- 
ommended that  the  construction  of  the  project  be  undertaken  condi- 
tional upon  a  satisfactory  showing  of  water  rights. 

Early  in  1911  negotiations  were  resumed  with  the  Mesa  County 
and  Palisade  irrigation  districts.  On  May  31,  1911,  the  districts 
submitted  a  proposition  to  transfer  their  power  rights  to  the  Gov- 
ernment, to  pay  $20  per  acre  for  a  water  right  under  the  Government 
system,  and  to  supply  canal  right  of  way  through  the  districts  free  of 
charge  to  the  United  States,  provided  the  main  canal  for  the  project 
should  be  divided  and  built  on  the  locations  of  the  existing  distribu- 
tion canals  of  the  district.  Preliminary  surveys  and  estimates  cover- 
ing this  scheme  were  prepared,  and  maps  of  the  necessarj  rights  of 
way  were  submitted  to  the  districts.  Opposition  to  this  plan  de- 
veloped, however,  and  the  districts  failed  to  carry  out  their  part  of 
the  agreement. 
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Active  steps  were  then  taken  to  secure  the  rights  of  way  on  the 
location  approved  by  the  Army  board,  and  by  June  30,  1912,  about 
90  per  cent  of  this  right  of  way  was  covered  by  agreements  to  sell. 
On  April  17,  1912,  a  board  of  engineers  consisting  of  A.  P.  Davis, 
L.  C.  Hill,  R.  F.  Walter,  and  J.  H.  Miner  approved  the  location  and 
designs  of  the  project  main  canal,  and  recommended  that  further 
overtures  be  made  to  the  two  irrigation  districts  for  the  transfer  of 
their  water  rights.  On  June  28,  1912,  a  board  composed  of  A.  P. 
Davis,  D.  C.  Henny,  R.  F.  Walter,  and  J.  H.  Miner  recommended 
that  the  districts  be  allowed  until  August  1  to  consider  the  proposals 
for  their  inclusion  in  the  project.  The  districts  failed  to  take  lavor- 
able  action  in  this  time,  and  plans  for  the  main  canal  were  therefore 
revised  so  that  the  acquisition  of  the  districts'  power  water  rights 
would  not  be  essential  to  the  success  of  the  project.  The  location  of 
the  proposed  power  plant  was  shifted  to  the  upper  portal  of  Tunnel 
No.  3  to  permit  the  return  of  waste  water  from  the  project  power 
plant  to  the  Grand  River  at  a  point  above  the  diversion  dam  of  the 
two  irrigation  districts.  The  capacity  of  the  canyon  division  was 
increased  from  1,200  to  1,425  second-feet  to  offset  the  reduced  power 
head. 

On  September  23,  1912,  a  contract  with  the  Grand  Valley  Water 
Users'  Association  providing  for  the  repayment  of  the  cost  of  the 
project  was  provisionally  approved  by  the  Secretary  of  the  Interior, 
and  on  the  same  date  the  construction  of  the  project  was  authorized. 
The  final  draft  of  contract  with  the  water  users'  association  was  exe- 
cuted by  the  Secretary  on  February  13,  1913.  The  first  few  miles 
of  the  main  canal  in  the  canyon  of  the  Grand  River  closely  parallel 
the  track  of  the  Rio  Grande  Junction  Railway  (leased  by  the  Denver 
&  Rio  Grande  and  Colorado  Midland  Railroad  Companies) ,  and  a  por- 
tion of  the  canal  is  located  on  the  railroad  right  of  way.  Negotiations 
were  taken  up  with  the  railroad  companies  in  July,  1912,  for  the 
desired  concessions,  and  on  August  27,  1913,  a  contract  was  executed 
providing  for  the  occupation  by  the  United  States  of  various  portions 
of  the  railroad  right  of  way,  for  raising  the  railroad  grade  near  the 
headworks,  and  for  the  construction  of  a  bridge  at  the  crossing  of 
the  railroad  over  the  canal. 

GRAND  RIVER  DIVERSION  DAM. 

Description  of  dam, — ^The  diversion  dam  and  headworks  for  the 
Grand  Valley  project  are  located  on  the  Grand  River  about  8  miles 
northeast  of  Palisade,  Colo.  The  dam  consists  of  a  solid  concrete  weir 
resting  on  ^avel  foundation,  surmounted  by  eight  massive  piers  and 
provided  with  seven  roller  crests  for  regulating  the  height  of  back- 
water at  the  canal  intake.  Six  of  the  roller  crests  span  openings 
70  feet  long  between  piers  and  are  10  feet  3  inches  in  height.  The 
seventh  roller  is  60  feet  long,  15  feet  4  inches  in  height,  and  will  regu- 
late the  flow  through  the  sluiceway  in  front  of  the  canal  intake.  The 
movable  crest  adopted  for  this  structure  was  necessary  in  order 
to  avoid  raising  the  height  of  backwater  during  flood  to  such  ele- 
vation as  would  interfere  with  the  adjacent  track  of  the"  Rio  Grande 
Junction  Railway.  At  times  of  low  flow  the  dam  will  divert  into 
the  project  canal  the  full  flow  of  the  river,  part  of  which,  however, 
will  be  returned  through  the  power  plant  at  the  lower  end  of  the 
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canyon  division.  Nine  gates,  each  with  an  opening  7  feet  square, 
regulate  the  flow  into  the  canal.  The  roller  crests  and  regulator  gates 
are  operated  by  electric  motors,  supplied  with  current  from  a  gaso- 
line-electric generator  set,  and  storage  batteries,  to  be  located  in  the 
power  house  at  the  west  abutment  of  the  dam.  The  crests  and  gates 
can  also  be  operated  by  hand  if  necessary.  Concrete  houses  on  alter- 
nate piers  shelter  the  motors  and  hoisting  machinery.  A  three- 
hinged  arch  steel  service  bridge,  6  feet  in  width,  consisting  of  seven 
spans,  extends  the  full  length  of  the  dam. 

Approval  of  plans. — A  general  plan  for  the  dam  and  headworks 
was  completed  in  July,  1913,  and  was  reviewed  by  a  board  consisting 
of  R.  F.  Walter,  J.  H.  Miner,  F.  Teichman,  and  O.  T.  Reedv,  who 
reported  on  July  26.  This  design  was  tentatively  approved  \>y  the 
director,  and  the  construction  of  the  dam  by  Government  forces  was 
approved  by  the  Secretary  of  the  Interior  on  August  19,  1913. 
Detail  plans  for  the  canal  regulator  gates  were  next  prepared,  and 
bids  for  the  fabrication  of  the  metal  work  were  opened  on  October 
15.  Contract  for  this  work  was  awarded  to  the  Hinman  Hydraulic 
Manufacturing  Co.,  of  Denver. 

Construction  program, — ^The  erection  of  camp  buildings  was  com- 
menced on  August  25  and  a  force  organized  to  undertake  the  con- 
struction of  the  dam  and  headworks.  The  proposed  construction 
program  contemplated  the  completion  of  the  sluiceway  and  head- 
works  during  the  winter  of  1913-14  and  then  turning  the  entire  flow 
of  the  river  through  the  sluiceway  channel.  A  cofferdam  would 
then  be  constructed  across  the  river,  unwatering  the  foundations  for 
the  weir  and  permitting  the  excavation  and  concreting  of  the  main 
portion  of  the  dam  to  proceed  without  interruption. 

Canal  intake  and  sluiceway. — The  excavation  for  the  canal  intake 
and  sluiceway  was  begun  on  August  27, 1913,  and  completed  in  April, 
1914.  The  excavated  material  consisted  principally  of  cobblestones 
compactly  bedded  in  gravel.  In  October  a  railroad  siding  was  in- 
stalled, and  camp  buildings  were  completed.  A  temporary  concret- 
ing plant  driven  by  a  gasoline  engine  was  erected  at  the  west  end  of 
the  dam  for  placing  the  concrete  in  the  sluiceway  and  regulator  gate 
walls.  The  first  concrete  was  placed  January  9,  1914.  Concrete 
work  on  the  sluiceway  and  intake  was  completed  on  May  28,  1914. 
Sand  and  gravel  for  this  concrete  were  obtained  from  beds  adjacent 
to  the  river.  The  installation  of  the  regulator  gates  was  completed 
in  April.  A  temporary  pile  footbridge  across  the  river,  which  was 
later  used  in  depositing  material  in  the  main  cofferdam,  was  com- 
pleted in  March.  On  June  3, 1914,  a  flood  flow  of  43,000  second-feet 
passed  down  the  Grand  River  without  damage  to  the  pile  bridge  or 
the  completed  work. 

Main  construction  plant. — Work  on  the  installation  of  the  main 
construction  plant  was  started  early  in  1914.  A  10-ton  cableway 
920  feet  long  was  erected  over  the  axis  of  the  weir.  A  power  sub- 
station and  a  crushing,  screening,  and  concrete-mixing  plant  were 
installed  at  the  east  end  of  the  dam.  This  plant  consisted  of  a 
gyratory  crusher,  sand  rolls,  a  bucket  elevator,  revolving  screens, 
sand  and  gravel  bins,  and  a  30-cubic  foot  mixer;  all  machinery  was 
driven  by  electric  motors.  Concrete  aggregate  was  obtained  from 
a  sandstone  quarry  opened  in  the  face  of  the  cliff  adjacent  to  the 
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plant  The  material  from  the  quarry  was  handled  by  a  derrick  and 
the  overburden  was  used  in  the  main  cofferdam.  The  substation 
consisted  of  a  battery  of  three  75-kilowatt  transformers,  stepping 
down  16,500- volt  current,  operating  a  150-kilowatt  2,300-volt  motor, 
direct  connected  to  a  100-kilowatt  generator  which  furnished  260- 
volt  direct  current  to  operate  all  motors  on  the  work.  The  substation 
was  put  into  operation  on  May  22,  1914.  All  power  was  supplied 
from  a  central  power  plant  located  at  Cameo,  which  also  furnished 
power  for  the  construction  of  the  tunnels  of  the  main  canal. 

Excavation  for  foundation  and  cut-offs. — ^The  high-water  flow  of 
1914  continued  exceptionally  late  in  the  year  and  necessitated  post- 
poning imtil  the  latter  part  of  August  the  completion  of  the  main 
cofferdam  and  diversion  of  the  flow  of  the  river  through  the  com- 
pleted sluiceway.  In  September  excavation  for  the  foundation  and 
the  cut-offs  of  the  main  weir  was  undertaken,  using  teams  in  the 
west  part  and  a  drag-line  outfit  at  the  east  end.  This  excavation  was 
delayed  somewhat  by  heavy  rains  which  caused  an  unprecedented 
flood  on  October  3,  1914,  overtopping  and  washing  out  a  portion  of 
the  cofferdam.  Excavation  for  the  cut-off  walls  was  carried  over 
into  firm,  cemented  gravel  or  to  the  underlying  shale.  Placing  of 
concrete  in  the  weir  and  piers  was  begun  late  in  October.  The  weir 
was  completed  and  the  piers  were  carried  up  to  an  elevation  above 
high  water  during  the  wmter  and  spring  of  1915. 

BoUer  crests. — Contract  had  previously  been  entered  into  with 
the  German  patentees  for  the  manufacture  of  the  roller  crests,  but  this 
contract  was  canceled  on  account  of  the  European  war.  The  rollers 
were  redesigned  in  American  shapes,  advertisement  issued,  under 
Specifications  No.  285,  and  contract  entered  into  with  the  Riter- 
(^onley  Co.,  of  Pittsburgh,  Pa.,  for  the  fabrication  of  the  same. 
Contract  for  the  hoists  for  the  70-foot  rollers  was  awarded  to  the 
Minneapolis  Steel  &  Machinery  Co.,  and  for  the  60-foot  roller  hoist 
to  the  Link  Belt  Co.,  of  Chicago,  under  Specifications  Nos.  286  and 
294,  respectively.  Contract  for  the  fabrication  of  the  service  bridges 
was  entered  into  with  the  Des  Moines  Bridge  &  Iron  Co.  The  erec- 
tion of  the  rollers  and  foot  bridges  by  Government  forces  was  com- 
menced in  March  and  completed  on  June  26, 1915. 

MAIN  CANAL,  DIVISION  NO.   1. 

This  division  of  the  main  canal  extends  from  the  diversion  dam 
through  the  Grand  River  Canyon  to  the  lower  portal  of  Tunnel  No.  3. 
Its  function  is  to  conduct  a. maximum  of  1,425  second-feet  of  water 
to  the  site  of  the  proposed  power  plant  at  the  upper  portal  of  Tunnel 
No.  3  and  thence  conduct  670  second-feet  of  irrigation  water  to  the 
lower  end  of  Tunnel  No.  3.  Of  the  total  length  of  6  miles,  3.6  miles 
are  open  canal  and  2.4  miles  in  tunnel.  The  three  tunnels  are,  respec- 
tively, 8,723, 1,655,  and  7,292  feet  in  length.  The  principal  structures 
are  three  reinforced  concrete  siphons  to  carry  the  canal  under  three 
watercourses  which  are  subject  to  torrential  floods;  a  combined  waste- 
way  and  railroad  bridge ;  and  one  double  4^  by  5  foot  concrete  culvert. 

Tunnel  No.  1. — This  tunnel  is  3,723  feet  long,  of  horseshoe-shaped 
section,  with  a  height  of  14  feet,  a  maximum  width  of  17  feet  6  inches. 
and  a  carrying  capacity  of  1,425  second-feet.    The  construction  ox 
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Tunnel  No.  1  by  Government  forces  was  approved  by  the  department 
on  October  5, 1912.  The  erection  of  a  camp  near  the  south  portal  was 
be^m  on  October  8,  1912,  and  the  excavation  of  this  portal  cut  on 
October  2±  On  November  14  work  was  started  on  the  excavation  of 
the  tunnel  proper  in  the  south  heading  and  on  January  5, 1913,  in  the 
north  heading.  The  work  was  prosecuted  with  two  shifts  per  day 
until  the  tunnel  was  holed  through  on  September  27,  1913.  The  ma- 
terial excavated  w^as  mostly  a  hard,  blocKy  shale  with  a  mixture  of 
sand  and  bowlders  for  a  considerable  distance  near  each  portal.  Venti- 
lation was  secured  through  three  shafts  and  one  adit  driven  from  the 
tunnel  to  the  surface  at  convenient  points.  The  construction  plant 
consisted  of  three  boilers  of  80  horsepower  each,  a  150-horsepower 
steam  engine  driving  a  100-kilowatt  250- volt  direct-current  generator, 
and  one  steam-driven  air  compressor  with  a  capacity  of  600  cubic 
feet.  The  excavation  of  the  tunnel  was  carried  on  by  hand  until 
February,  1913,  when  the  power  plant  was  put  in  operation.  After 
this  date  all  drilling  was  performed  by  compressed-air  drills  and  the 
tramming  by  electric  locomotives. 

A  plant  for  crushing  and  screening  sand  and  gravel  and  mixing 
concrete  for  lining  the  tunnel  was  completed  in  October,  1913,  and  the 
first  concrete  was  placed  in  November.  Two  shifts  per  day  were  used 
in  this  work  until  February,  1914,  when  a  third  shift  was  added  and 
the  work  was  thereafter  carried  on  with  three  shifts  per  day  until  its 
completion  on  March  25,  1914. 

Tunnel  No,  2, — This  tunnel  is  1,655  feet  in  length,  14  feet  high,  and 
16  feet  wide.  The  larger  portion  of  the  tunnel  is  of  horseshoe  shape, 
but  several  hundred  feet  are  of  square  section  with  arched  roof  and 
for  a  short  distance,  where  satisfactory  sandstone  formation  was  en- 
countered, the  arching  was  omitted  entirely. 

Authority  for  the  construction  of  Tunnel  No.  2  by  Government 
forces  was  granted  by  the  department  on  March  1,  1913.  The  exca- 
vation of  the  upper  portal  was  begun  on  March  4,  1913,  and  the 
excavation  of  the  tunnel  section  on  March  18.  Drilling  .was  done  by 
hand  until  May  24,  when  a  compressed-air  line  ivom  the  power  plant 
at  Tunnel  No.  1  was  completed  and  power  drills  were  put  in  opera- 
tion. The  excavation  was  continued  from  the  upper  portal  until  the 
end  of  October,  1913,  when  it  was  discontinued,  at  a  distance  of  1,000 
f^et  in  from  the  portal  to  allow  the  grading  contractor  to  finish  up 
the  adjacent  waste  banks.  At  the  lower  portal  the  excavation  of 
the  portal  cut  was  begun  in  July  and  of  the  tunnel  proper  on  August 
5,  1913.  The  tunnel  was  holed  through  December  27,  1913,  and  the 
excavation  fully  completed  January  12,  1914. 

The  concreting  of  Tunnel  No.  2  was  carried  on  from  the  plant 
erected  also  for  the  lining  of  Tunnel  No.  3.  The  first  concrete  was 
placed  on  September  4, 1914,  and  the  work  was  completed  on  Novem- 
ber 28. 

Tunnel  No.  5.— This  tunnel  is  7,292  feet  in  length,  with  horseshoe 
section  11  feet  high  by  11  feet  6  inches  wide  and  lined  with  con- 
crete throughout.  It  has  a  carrying  capacity  of  670  second-feet  with 
a  water  depth  of  9  feet.  The  construction  of  Tunnel  No.  3  by  Gov- 
ernment forces  was  authorized  by  the  department  on  September  23, 
1913. 

The  excavation  of  an  adit  opposite  the  middle  of  the  tunnel  was 
commenced  on  October  20,  1913,  and  the  excavation  of  the  upper 
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and  lower  portal  cuts  was  started  soon  afterwards.  Th/B  excavation 
of  the  tunnel  was  prosecuted  in  four  headings  with  two  shifts  per 
day,  and  later  with  three  shifts  per  day,  in  each  heading.  Headi^s 
1  and  2  were  holed  through  on  September  25,  1914.  The  material 
encountered  in  these  headings  consisted  of  an  unstable  formation  of 
earth  and  sandstone  bowlders.  Headings  3  and  4  were  holed  through 
November  18, 1914.  The  material  encountered  in  these  headings  con- 
sisted principally  of  a  hard,  gritty  shale.  The  excavation  of  all  head- 
ings was  started  by  handwork,  but  air  drills  and  electric  power  for 
tramming  were  made  available  on  February  5, 1914.  All  power  used 
in  the  construction  of  this  tunnel  was  generated  at  the  central  power 
plant  at  Cameo,  transmitted  at  2,800  volts  alternating  current  to  a 
substation  at  the  adit,  where  it  was  converted  to  250  volts  direct  cur- 
rent, in  which  form  it  was  used  on  the  work.  Compressed  air  for 
operating  the  drills  was  conducted  from  the  compressor  in  the  cen- 
tral power  plant  through  4  and  3  inch  air  lines  to  each  of  the  four 
headings.  With  the  exception  of  a  small  building  for  office  head- 
quarters and  one  bunk  house  no  camp  was  erected  for  housing  the 
men  employed  on  the  excavation  of  this  tunnel,  on  account  ot  the 
short  distance  to  the  town  of  Palisade. 

In  August,  1914,  the  installation  of  a  camp  and  concrete  plant  for 
use  in  concreting  Tunnels  Nos.  2  and  3  was  completed.  This  camp 
was  located  near  th6  upper  portal  of  Tunnel  No.  3.  The  concreting 
of  this  tunnel  was  started  on  October  7, 1914,  and  completed  on  Feb- 
ruary 24,  1915.  Three  shifts  per  day  were  used  during  the  greater 
part  of  the  work.  The  concreting  plant  consisted  of  a  combined 
crushing,  screening,  and  mixing  plant,  including  one  No.  4  gyratory 
crusher  with  bucket  elevator  and  revolving  screen  and  one  30-cubic- 
f oot  mixer.  Sand  and  gravel  were  secured  from  gravel  beds  on  the 
opposite  side  of  the  Grand  River,  loaded  into  cars,  and  hauled  across 
on  a  temporary  pile  bridge  constructed  for  this  purpose.  AU  tram- 
ming was  periormed  by  electric  locomotives.  Wooden  forms  were 
used  throughout  and  the  concrete  in  the  sides  and  arch  of  the  tunnel 
was  placed  from  a  traveler. 

Earthwork  and  structures. — ^Proposals  for  the  earthwork  in  the 
canyon  division,  under  specifications  No.  239,  were  opened  on  June 
2, 1913,  and  contract  awarded  to  the  Reynolds-Ely  Construction  Co. 
Work  was  started  by  the  contractor  on  July  9,  1913,  and  was  com- 
pleted in  July,  1914.  This  contract  involvea  the  excavation  of  about 
360,000  cubic  yards  of  earth  and  rock  and  1,500,000  station  yards  of 
overhaul.  One  steam  shovel  and  several  team  outfits  were  used  on 
the  work.  The  contractor  also  loaded  16,000  cubic  yards  of  material 
into  standard-^auge  dump  cars  for  use  in  raising  the  grade  of  the 
railroad  track  m  the  vicinity  of  the  diversion  dam.  These  cars  were 
handled  by  the  forces  of  the  Rio  Grande  Junction  Railway  Co.,  who 
also  performed  the  track-raising  work.  A  total  of  5,800  feet  of  track 
was  raised  to  a  maximum  height  of  5  feet. 

A  double  4|  by  5  foot  concrete  culvert  at  station  237-|-565  and 
three  reinforced  concrete  siphons  under  Asbury,  Jerry,  and  Coal 
Creeks  were  constructed  by  Government  forces  during  the  seasons 
of  1918  and  1914.  A  plate  girder  bridge,  with  concrete  piers  and 
abutments,  to  carry  the  tracks  of  the  Rio  Grande  Junction  Railway 
over  the  main  canal  at  station  28  was  completed  in  October,  1914, 
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and  the  sluiceway  adjacent  to  this  structure  was  completed  in  June, 
1915. 

MAIN  CANAL,  DIVISIONS  2,  3,  AND '4. 

These  three  divisions  cover  all  that  portion  of  the  main  canal 
below  Tunnel  No.  3,  consisting  of  a  total  length  of  56  miles.  Divi- 
sion No.  2  extends  from  station  317  to  station  911+50  and  covers 
the  section  through  the  Mesa  County  irrigation  district,  division  No. 
3  extends  from  station  911+50  to  station  1,660,  and  division  No.  4 
extends  from  station  1,660  to  the  terminus. 

Advertisement  for  the  earthwork  on  the  first  30  miles  of  canal 
vWas  issued  April  27,  1914,  under  specifications  269,  and  contract  was 
awarded  to  the  low  bidders,  the  Winston  Bros.  Co.,  of  Minneapolis, 
at  a  flat  price  of  $0.1975  per  yard.  Work  was  started  by  the  con- 
tractors on  July  16,  1914,  and  prosecuted  vigorously  until  the  com- 
pletion of  the  contract  on  July  15,  1915.  The  larger  portion  of  the 
excavation  was  performed  by  power  machinery.  Two  steam  and 
two  kerosene  drag-line  excavators  and  one  steam  shovel  were  used 
on  the  work.  All  banks  were  constructed  by  teams  up  to  the  maxi- 
mum water  level  in  the  canal  and  the  remaining  excavation  was  taken 
out  with  the  drag-line  excavators.  The  total  yardage  involved  in 
this  contract  was  1,900,000.  The  material  consisted  of  earth  and 
shale. 

Bids  for  the  next  10  iniles  of  the  main  canal  were  opened  on 
March  10,  1915  (specifications  297),  and  contracts  were  awarded  to 
the  Reynolds-Ely  Construction  Co.  and  the  Mendenhall,  Straw  & 
Bird  Co.  Work  was  started  on  April  1  and  completed  on  September 
20,  1915. 

LATERAL  SYSTEM. 

The  policy  adopted  in  the  location  of  the  lateral  system  provided 
for  the  delivery  of  water  to  each  farm  unit  of  Government  land  and 
to  each  private  holding  of  patented  land  as  subscribed  to  the  water 
users'  association.  The  excavation  of  all  laterals  was  performed 
by  contract  and  the  structures  were  erected  by  Government  forces. 
Bids  for  the  earthwork  on  65  iniles  of  laterals  in  the  first  lateral  dis- 
trict were  opened  on  March  4,  1915,  and  contract  was  awarded  to 
the  Mendenhall,  Straw  &  Bird  Co.  This  work  was  completed  by  the 
contractors  on  September  8,  1915.  The  construction  of  structures 
by  Government  forces  was  started  late  in  1914  and  prosecuted  from 
two  camps. 

TELEPHONE  SYSTEM. 

The  project  telephone  system  consists  of  a  line  53  miles  in  length, 
paralleling  the  main  canal  from  the  headworks  to  the  Uintah  Rail- 
road, with  a  branch  2  miles  in  length  connecting  with  the  line  of  the 
Mountain  States  Telephone  &  Telegraph  Co.  Exchange  service 
is  furnished  under  contract  with  this  company.  The  project  line  con- 
sists of  a  full  metallic  circuit  of  No.  12.  B.  B.  galvanized  iron  wire 
strung  on  25-foot  cedar  poles.  The  first  6  miles  of.  line  were  built 
in  1913  and  1914  in  connection  with  the  construction  work  on  the 
canyon  division,  a  portion  of  this  line  being  used  to  carry  electric 
transmission  wires  to  the  various  construction  camps.    The  next  89 
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miles  were  erected  in  the  fall  of  1914  and  the  last  10  miles  were  com- 
pleted in  June,  1916.  With  the  exception  of  about  1  mile  built  under 
contract  all  work  was  performed  by  Government  forces. 

CONSTBTJCTION  DTTBINQ  FISCAL  YEAB. 

Crrand  River  Dam, — ^The  erection  of  the  roller  crests  and  service 
bridges  was  completed  late  in  June,  1915,  and  the  remaining  con- 
crete in  the  walls  of  the  hoist  houses  and  power  house  was  then 
placed.  The  embankment  of  the  Rio  Grande  Junction  Railway  was 
protected  bv  riprapping  for  a  distance  of  1,200  feet  ujjstream  from 
the  dam.  'f  he  spring  floods  were  less  than  normal,  the  river  reaching 
a  maximum  discharge  of  only  21,000  second-feet,  and  falling  rapidly 
enough  to  permit  the  unwatering  of  the  channel  below  the  sluiceway 
by  July  20.  The  protective  work  in  the  sluiceway  channel,  consist- 
ing of  100  linear  feet  of  heavy  rubble-masonry  wall,  125  linear  feet 
of  grouted  paving,  and  heavy  riprap  in  the  bottom  of  the  channel, 
was  completed  in  September. 

The  construction  of  the  upstream  wing  wall  for  the  protection  of 
the  east  abutment  and  the  raising  and  protection  by  riprapping  of 
the  outer  bank  of  the  Orchard  Mesa  Canal  upstream  from  the  dam 
was  undertaken  late  in  October  and  completed  in  December,  1915. 
This  completed  the  concrete  work  in  the  dam,  and  the  concrete  plant 
and  substation  were  dismantled,  all  equipment  was  transported 
across  the  river  and  stored  near  the  railroad  siding,  and  the  con- 
struction force  disbanded. 

Advertisement  for  the  chains  and  shafts  for  the  hoists  to  operate 
the  roUei's  was  issued  July  12,  1915.  The  one  bid  received  was  re- 
jected; readvertisement  was  issued  on  September  25,  and  contract 
entered  into  with  the  Lakeside  Bridge  &  Steel  Oo.  for  the  manufac- 
ture and  delivery  of  this  machinery  before  February  20,  1916.  Ad- 
vertisement was  also  issued  and  contracts  let  for  the  permanent 
power-plant  equipment,  consisting  of  gasoline-electric  generating 
set,  motors  for  operating  the  head  gates  and  roller  crest  hoists,  and 
storage  batteries.  Delivery  of  the  chains  and  chain  shafts  was  de- 
layed far  beyond  the  time  limit,  and  no  shipment  of  this  machinery 
had  been  received  at  the  close  of  the  fiscal  year. 

On  account  of  the  delay  in  delivery  of  the  chains  and  shafts,  emer- 
gency equipment  was  purchased  to  operate  the  sluiceway  roller,  in 
order  to  permit  the  diversion  of  water  into  the  main  canal  for^the 
irrigation  of  project  lands  and  continuing  the  seasoning  and  priming 
of  the*  canal.  The  six  70-foot  rollers  were  raised  prior  to  the  high- 
water  period  by  means  of  a  chain  and  shaft  which  had  previously 
been  purchased  for  temporary  use.  On  June  30,  1916,  nearly  all  the 
power-plant  equipment  had  been  delivered  and  installed.  The  con- 
struction of  the  dam  was  practically  complete,  except  for  the  installa- 
tion of  such  machinery  as  had  not  yet  been  delivered,  the  disposition 
of  construction  equipment,  and  the  dismantling  of  camp  buildings. 

Main  canal,  divisions  7,  ^,  and  S. — The  con^ruction  of  these  three 
divisions  was  practically  finished  on  July  15,  1915,  on  which  date 
the  Winston  Bros.  Co.  completed  their  contract  for  the  excavation 
of  30  miles  of  the  main  canal.  The  structures  on  this  portion  of  the 
canal  had  meantime  been  completed  by  Government  forces.  Water 
was  turned  into  the  main  canal  in  June,  1915,  and  the  work  of  sea- 
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soiling  and  priming  was  carried  on  during  the  fall  of  1915  and 
spring  of  1916. 

Main  canal^  division  4' — Contracts  for  the  excavation  of  10  miles 
of  the  main  canal  between  stations  1933  and  2437  (specifications 
297)  were  completed  in  September,  1915,  and  for  the  excavation  of 
the  following  9  miles  (specifications  320)  in  June,  1916.  The  fol- 
lowing structures  on  this  division  were  completed  by  Government 
forces:  Three  main  canal  flumes,  5  overshot  flumes,-  3  highway 
bridges,  8  inlet  structures,  4  vitrified-pipe  culverts,  and  3  corrugated- 
iron  culverts.  Bids  were  opened  on  May  23, 1916  (specifications  335), 
for  furnishing  and  erecting  a  60-inch  wood  stave  pipe  siphon  3,950 
feet  in  length  across  East  Salt  Creek  Valley,  and  contract  entered 
into  with  the  successful  bidder  on  June  22.  Work  was  in  progress 
at  the  end  of  the  fiscal  year  by  Government  forces  on  grading  for  the 
foundations  of  this  pipe  and  on  the  erection  of  a  trestle  at  East  Salt 
Creek.  In  June,  1916,  a  10-mile  extension  of  the  project  telephone 
line  to  the  main  canal  crossing  of  the  Uintah  Railway  was  completed. 

Lateral  system. — In  the  first  lateral  district  contract  for  the  exca- 
vation of  65  miles  of  laterals  (specifications  297)  was  completed'  on 
September  8, 1915.  Bids  were  opened  on  July  1, 1915,  for  20  miles  of 
laterals  in  the  second  district,  and  contracts  executed  with  seven 
small  contractors,  this  work  having  been  advertised  in  small  sched- 
ules with  the  restriction  that  only  one  schedule  would  be  awarded  to 
a  bidder.  The  last  of  these  contracts  was  completed  in  March,  1916. 
Bids  for  the  excavation  of  an  additional  35  miles  of  laterals  in  this 
district  were  opened  on  November  4,  1915  (specifications  320),  and 
contracts  for  this  work  were  awarded  to  eight  small  contractors,  one 
of  whom  failed  to  qualify.  All  except  four  of  these  contracts  were 
completed  on  Jime  30,  1916,  and  work  is  now  in  progress  on  those 
remaining. 

The  construction  of  lateral  structures  was  continued  throughout 
the  year  by  Government  forces.  The  following  structures  were  com- 
pleted :  Nine  lateral  head  gates,  479  drops,  543  turnouts,  and  207  mis- 
cellaneous minor  structures.  The  priming  and  puddling  of  the 
laterals  and  structures  in  the  first  lateral  district  were  carried  on 
during  the  fall  of  1915  and  spring  of  1916.  On  June  30,  1916,  the 
lateral  system  in  the  first  district  was  96  per  cent  complete,  and 
laterals  lor  supplying  10,000  acres  in  the  second  district  were  85 
per  cent  complete.  Location  surveys  are  in  progress  in  the  third 
lateral  district,  and  advertisement  for  the  earthwork  will  be  issued  at 
an  early  date. 

SEEPAGE  ANB  BBAINAQE. 

Soon  after  water  was  turned  into  the  main  canal  in  June,  1915, 
considerable  leakage  developed  through  the  shale  cuts,  affecting  a 
small  area  of  the  improved  lands  in  the  Mesa  County  irrigation 
district,  as  well  as  some  of  the  unimproved  project  lands.  Steps  were 
taken  at  once  to  relieve  this  situation  bj  plowing,  harrowing,  and 
rolling  the  bottom  of  the  canal,  and  covering  the  exposed  shale  on  the 
slopes  with  fine  material.  This  work  was  continued  during  the  win- 
ter of  1915-16  and  spring  of  1916.  All  shale  cuts  on  divisions  2  and  8 
were  treated  in  this  manner  and,  in  addition,  a  considerable  amount 
of  material  was  scraped  into  the  canal  for  silting  purposes.  With 
the  operation  of  the  canal  during  the  season  of  1916  a  marked  im- 
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grovement  in  seepaj^e  conditions  was  apparent.  Several  tracts  in  the 
fesa  County  district  which  were  seeped  in  1915  are  now  entirely 
dry.  A  survey  of  the  seeped  area  in  June,  1916,  showed  a  total  of 
275  acres  of  project  lands  affected.  Preparation  is  being  made  for 
the  installation  of  a  silting  plant  to  further  reduce  the  leakage  from 
the  main  canal. 

Investiffotions  in  Orand  Valley  Drainage  District. — Contract  with 
the  Grand  Valley  Drainage  District  providing  for  the  preparation 
by  the  Reclamation  Service  of  designs  and  estimate  of  a  drainage 
system  for  the  district  and  the  repayment  by  the  district  of  the  cost 
of  this  work  was  entered  into  by  the  Secretary  under  date  of  Deceili- 
ber  18,  1915.  Field  work  was  started  in  March,  1916,  and  prosecuted 
vigorously  during  the  balance  of  the  fiscal  year.  On  June  30,  1916, 
practically  the  entire  district  had  been  covered  by  borings  and  test 
wells  at  frequent  intervals,  and  profiles  of  the.  ground-water  level 
had  been  prepared.  The  investigations  indicate  that  a  large  per- 
centage of  the  land  in  the  district  is  seriously  waterlogged  and  in 
immediate  need  of  drainage. 

ECONOMIES  OF  aOVESNKENT  WOEX. 

The  larger  and  more  hazardous  features  of  this  project,  feuch  as 
the  Grand  River  Dam,  tunnels,  Siphons,  and  flumes,  were  constructed 
by  Gtevernment  forces  without  previous  advertisement,  for  the  reason 
that  the  service  already  owned  the  necessary  construction  plant, 
which  was  available  for  transfer  fpom  near-by  projects.'  The  risks 
involved  in  this  class  of  work  are  large  and  can  be  carried  by  the 
Government  at  a  lower  cost  than  by  contractors,  who  must  bid  high 
enough  to  provide  for  all  contingencies.  While  no  definite  state- 
ment can  be  made  of  the  total  savings  effected  by  the  performance  of 
this  work  by  Government  forces,  it  is  believed  that  the  unit  costs  of 
the  completed  work  compare  favorably  with  the  costs  of  similac  work 
performed  by  contract,  and  that  on  many  of  the  features  material 
savings  resulted. 

One  specific  saving  which  may  be  cited  was  effected  in  handling 
20,000  cubic  yards  of  gravel  for  tne  lining  of  tunnels  No.  2  and  No.  3. 
The  lowest  bid  received  for  loading  and  naulinff  this  gravel  was  42^ 
cents  per  cubic  yard.  This  bid  was  rejected  and  the  work  performed 
by  Government  forces  at  a  cost  of  33  cents,  a  saving  of  9^  cents  per 
yard,  which  represents  a  total  saving  to  the  project  of  $1,900. 

OFERATION  AND  MAINTENANCE. 

Water  was  first  turned  into  the  main  canal  in  Jime,  1915,  and 
during  the  remainder  of  the  season  a  small  flow  was  maintained  for 
the  purpose  of  seasoning  and  priming  the  first  37  miles  of  the  main 
canal  and  the  laterals  in  the  nrst  lateral  district.  No  attempt  was 
made  to  maintain  a  continuous  flow,  but  water  was  furnished  inci- 
dentally to  all  landowners  desiring  to  make  use  of  it.  About  400 
acres  were  irrigated  during  the  fall  of  1915.  Beginning  with  the 
season  of  1916  the  regular  operation  of  the  project  was  commenced, 
water  being  available  for  14,500  acres  of  land  in  the  first  lateral  dis- 
trict. All  water  is  furnished  on  a  rental  basis  at  the  rate  of  40  cents 
per  acre-foot.  On  June  30, 1916,  water-rental  applications  for  2,757 
acre-feet  of  water  had  been  made,  covering  approximately  2,576 
acres  of  land. 
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SETTI^EMENT. 

No  public  notices  have  been  issued  for  this  project  and  no  Gov- 
ernment lands  are  open  to  entry.  A  few  transfers  of  private  lands 
have  been  effected,  but  few  new  settlers  have  been  secured,  and  the 
settlement  of  the  project  as  a  whole  is  progressing  very  slowly. 

FBINCIPAIi  CBOPS. 

No  crops  were  matured  on  the  project  during  the  season  of  1915. 
The  principal  growing  crops  in  the  season  of  1916  are  wheat,  oats, 
sugar  beets,  alfalfa,  and  fruit,  the  latter  consisting  of  orchards  for- 
merly irrigated  by  pumping  from  private  canals.  The  crop  outlook 
on  older  cultivated  lands  is  good,  but  crops  on  the  new  lands  are 
in  only  fair  condition,  due  to  unfavorable  weather  conditions  during 
the  fore  part  of  the  season  and  to  lack  of  humus  in  the  soil  of  the  raw 
lands. 

FINANCIAL  STATEMENT. 


(Financial  statement  in  detail*  showing  assets,  liabilities,  reseryes,  and  capital,  given  in 

appendix,  p.  700.) 

Feature  costs  of  Grand  Valley  project  to  June  30,  1916, 


Feature. 


Examination  and  surveys 

Canal  system: 

PrellmJnarv  and  general  work.. 

Diversion  dam  and  headworks. 

Tunnels 

Main  canals 

Flu  mes 

Bridges 

Siphons 

Wastewa3rs 

Culverts  and  drains 


Lateral  system: 

Preliminary  and  general  work.. 

Head  works 

Laterals  and  sublaterals 

Flumes 

Siphons 


Drainage  system: 

Preliminary  and  gsneial  work  (project) 

Open  drains ' 

Preliminary  and  general  work  (Grand  Valley  drainage  district) . 


Flood  protection:  Prsliminaiy  and  g 
Farm  units:  Preliminary  and  genera 
Permanent  improvements  and  land: 


t  improvements  fl 
Buildings. 

Roads 

Bridges... 


general  work, 
leralwork 


Telephone  system:  Telephone  lines 

Operation  and  maintenance  during  construction.. 
Punt  a " 


taoooimts. 


Oross  cost  of  construction  of  project  to  June  30, 1916. 
Less  revenues  earned  during  construction  period: 

Rental  of  buildings 

Rental  of  grating  and  farming  lands 

Rentals,  power,  and  light 

Rentab  of  irrigation  water 

Rentals  of  telephones  and  tolls 

Forfeitures  by  defaulting  bidders  and  contractors 

Other  revenues,  u nolassined 

Profit  on  mess-house  operations 

Profit  on  mercantile-store  operations 

Profit  on  hospital  operations 


Net  cost  of  construction  of  project  to  June  30, 1916. 


1293,897.81 
496,670.86 
704,786.63 
723,777.04 
68,160.83 
33,662.59 
67,692.86 
26,600.74 
75,478.00 


Subfea- 
ture. 


15,771.49 

2,562.03 

180,831.81 

154.81 

9^173.96 


2,153.46 

164.57 

10,853.33 


685.07 
5,502.28 
6,205.23 


1,327.86 

1,471.74 

269.92 

1,187.80 

15.66 

230.00 

4.50 

10,667.23 

1,206.06 

3,196.74 


Principal 
feature. 


160,745.12 


2,492,625.26 


201,4S3.1§ 


18,171.86 

635.54 

3,530.82 


12,392.68 
11,818.16 
4,650.40 
14,470.90 


2,824,639.28 


19,560.49 


2,804,960.74 
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Estimated  cost  of  contemplated  work.  Grand  Valley  project,  during  fiscal  year 

1917. 


Features. 


Subfea- 
ture. 


Principal 
feature. 


Examination  and  surveys:  Preliminary  and  general  work. 

Pumping  for  irrigation:  Preliminary  and  general  work 

Canal  system: 

Preliminary  and  general  work 

Diversion  dam  and  beadworks 

Main  canals 

Flumes 

Bridges. 


Siphons 

Waste  wajra 

Culverts  and  drains. 


Lateral  system: 

Preliminary  and  general  work.. 

Ueadworks 

Laterals  and  sublaterals , 

Fliunes 

Siphona 


Drainage  system: 

Preiinunary  and  general  work.. 

Open  drains 

Closed  drains 


Bridges. 


Flood  protection: 

Preliminarjr  and  general  work.. 
Levees  and  dikes 


Farm  units:  Preliminary  and  general  work. 
Permanent  improvements  and  land: 

Buildings 

Roads 

Bridges 


Telephone  system:  Telephone  lines 

OperatioQ  and  maintenance  during  construction  (water  rental). 


$14,900 
15,000 
16,250 
10,500 
2,560 
32,310 
4,590 
3,890 


8,000 
3,090 

81,235 
1,190 

51,000 


40,000 

30,000 

15,000 

5,000 


2,000 
13,000 


2,000 
500 
500 


Hospitals... 
Total. 


K,400 
5.000 


100.000 


144,176 


90,000 


15,000 
6,000 


3,000 
1,000 
45,500 
1,000 
1,000 


410,075 


Digitized  by 


Google 


COLORADO,  TTNCOHFAHOBE  VALIET  PROJECT. 

F.  D.  Ptle,  project  manager,  Montrose,  Colo. 

LOCATION. 

Counties :  Montrose  and  Delta. 

Townships :  15  S.,  Rs.  94  to  96  W.,  dlxth  principal  meridian ;  48  to  51  N.,  Rs.  7  to 
12  W.,  New  Mexico  meridian. 

Railroad :  Denver  &  Rio  Grande. 

Railroad  stations  and  estimated  population  January  1,  1916 :  Montrose,  8,400 ; 
Olathe,  600 ;  and  Delta,  2,500. 

WATEB  SXTPFLT. 

Sources  of  water  supply :  Gunnison  and  Uncompahgre  Rivers. 

Area  of  drainage  basins:  Gunnison  River,  3,850  square  miles;  Uncompahgre 
River,  600  square  miles. 

Run-off  in  acre-feet:  April  to  November,  inclusive,  Gunnison  River  at  River 
Portal  (3«850  square  miles),  1905  to  1915:  Maximum,  1,798,000;  minimum, 
875,000;  mean,  1,398,000.  Uncompahgre  River  at  Fort  Crawford  (500  square 
miles),  1896-1899, 1903-1905,  1908-1915:  Maximum,  256,700;  minimum,  124,000; 
mean,  169,900. 

LANDS  OPENED  FOB  IBBiaATION. 

One  hundred  and  sixty-eight  farm  units  were  opened  to  entry  on  September  1, 
1915.  All  lands  irrigated  from  canals  operated  by  the  Reclamation  Service  are 
furnished  water  under  rental  contracts.  All  unentered  units  were  again  with- 
drawn from  entry  on  October  8,  1915. 

AGBICULTUBAL  AND  CLIMATIC  CONDITIONS. 

Area  for  wlilch  the  service  is  prepared  to  supply  water,  season  of  1916:  Esti- 
mated at  85,000  acres. 

Area  under  rental  contracts,  season  of  1916 :  Estimated  at  85,000  acres. 

Area  irrigated,  season  of  1915:  41,463  acres. 

Length  of  irrigating  season :  From  April  1  to  October  31,  214  clays,  on  all  Gov- 
ernment canals  except  the  Loutsenhlzer,  under  which  the  season  ends  Novem- 
ber 15. 

Averagfe  elevation  of  irrigable  area :  5,500  feet  above  sea  level. 

Rainfall  on  irrigable  area :  16  years,  average  9.33  inches ;  1915,  at  Montrose, 
8.98  inches. 

Range  of  temperature  on  irrigable  area :  —25**  to  98**  F. 

Character  of  soil  of  Irrigable  area :  Red  sandy  gravel,  adobe,  and  clay  loam. 

Principal  products :  Alfalfa,  grain,  fruits,  sugar  beets,  potatoes,  and  vegetables. 

Principal  markets :  Denver,  Colo. ;  Chicago,  111. ;  and  local  mining  camps. 

CHBONOLOaiCAL  SUMMABY. 

Reconnoissance  and  preliminary  surveys  begun  in  .Tune,  1901. 

Construction  recommended  by  director  March  7,  1903. 

Construction  conditionally  authorized  by  Secretary,  March  14,  1903. 

Construction  authorized  by  Secretary,  June  7,  1904. 

Contract  for  construction  of  Gunnison  Tunnel  approved  October  18,  1904. 

First  irrigation  by  Reclamation  Service,  season  of  1908. 

Gunnison  Tunnel  completed  for  present  use  June,  1910. 

Gunnison  River  diversion  dam  completed  January.  1912. 

Entire  project  69.3  per  cent  completed  June  30, 1916. 
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IBBIQATIGN  PLAN. 

The  irrigation  plan  of  the  Uncompahgre  Valley  project  provides  for  the  diver- 
sion of  water  from  the  canyon  of  Gunnison  River  by  means  of  a  tunnel  about 
6  miles  long  and  a  canal  11  miles  long  to  supplement  the  flow  of  Uncompahgre 
River,  and  in  addition  thereto  the  utilization  of  all  waste,  seepage,  spring,  per- 
colating, and  return  water  arising  within  the  project  in  the  irrigation  of  lands 
In  Uncompahgre  Valley.  To  distribute  the  waters  of  the  Uncompahgre  and 
Gunnison  Rivers  thus  combined  the  plan  provides  for  the  purchase,  enlarge- 
ment, and  extension  of  the  more  important  private  canals  taking  water  from 
Uncompahgre  River  and  for  supplementing  them  by  laterals  diverting  from  the 
South  Canal  and  by  high-line  canals,  one  on  either  side  of  the  valley,  taking 
water  from  Uncompahgre  River. 

The  surveys  for  and  diamond-drilling  investigation  of  the  Taylor  Park  Reser- 
voir have  been  completed,  but  no  construction  work  has  been  undertaken.  The 
diversion  dam  in  the  Gunnison  River  is  con^pleted.  The  Gunnison  tunnel  is 
completed  to  the  extent  necessary  for  its  present  use;  there  remains  about 
45  per  cent  of  the  length  of  the  tunnel  to  be  lined  with  concrete.  The  South, 
West,  Montrose  &  Delta,  Selig,  East,  and  Garnet  Canal  systems  are  completed, 
except  for  the  installation  of  measuring  and  other  minpr  structures,  and  the 
excavation,  enlargement,  and  extension  of  a  few  small  laterals.  The  Loutsen- 
hlzer  Canal  system  is  completed,  except  for  the  building  of  one  small  lateral, 
the  installation  of  measuring  devices  and  other  ifiinor  structures,  and  the  pur- 
chase of  outstanding  Loutsenhizer  water  rights.  The  excavation  of  and  build- 
ing of  structures  on  the  main  line  of  the  Ironstone  Canal  system  have  been 
completed,  and  considerable  progress  has  been  made  in  building  the  lateral 
gystem  and  in  purchasing  outstanding  shares  of  the  old  Ironstone  and  Ironstone 
extension  ditches. 

SITMHABY  OF  GSNEBAL  DATA  FOB  UNCOMPAHGRE  PROJECT  TO 

JUNE  30,  1916. 

Areas  : 

Irrigable  acreage  when  project  is  complete — 140, 000 

Public  land  entered  June  30.  1916 25, 678 

Public  land  withdrtiwn  June  30,  1916 12, 674 

Private  land  June  80,  1916 101.  748 

Acreage  service  could  have  supplied  season  of  1915 62.147 

Addition  In  fiscal  year  1916 22, 853 

Estimated  addition  in  fiscal  year  1917 ^ 10, 000 

Estimated  acreage  service  can  supply  July  1,  1917 95, 000 

Acreage  actually  irrigated  season  of  1915 41.463 

Acreage  cropped  under  irrigation  season  of  1915 40,  553 


OropB: 

Value  of  irrigated  crops,  season  of  1915 $1, 044. 915 

Value  of  irrigated  crops  per  acre  cropped $25. 76 

Finances: 

Estimated  coqt  of  completed  project $9,409,000 

Total  construction  cost  to  June  3Q,  1916 $6, 479, 051. 43 

Per  cent  complete  June  30,  1916 69. 3 

Appropriation  for  fiscal  year  1917,  total $288, 000 

Allotment  for  construction  fiscal  year  1917 $297, 400 

Estimated  per  cent  complete  June  30,  1917 72 

Announced  construction  charges  per  acre (') 


Appropriation,  fiscal  year  1916 $469,000.00 

Ibqpenditares  during  fiscal  year  chargeable  to 
1916  appropriation : 

Disbursements $345, 081.  89 

Transfers 19, 652. 73 

$364  734. 62 

Registered   liabilities   chargeable   to   1916 

appropriation —      38, 700. 67 

Ck>ntract    obligations    wholly    covered    by 

1916  appropriation 768.  30 

$404, 203. 69 


Unencombftred  balance,  July  1, 1916 $64, 796. 41 
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Repayments : 

Water  rental  charges — 

Accrued  to  June  30,  1916 $369,  741. 51 

Collected  to  June  30,  ;1916 $369. 741. 51 

Drainage : 

Estimated  acreage  damaged  by  seepage  to  June  30,  1916 15, 000 

Cost  of  drainage  works  to  June  30,  1916  (surveys) $2, 792. 35 

HISTORY   OF   CONSTBUCTION   AND   ENGINEEBINQ   FKATUBES. 

TUNNEL  ROAD  AND  TELEPHONE  LINE. 

Work  on  the  l&nal  location  of  the  tunnel  and  of  a  wagon  road  to 
River  Pprtal  was  begun  promptly  after  the  authorization  of  the 
project.  The  construction  of  the  wagon  road,  a  necessary  preliminary 
to  work  at  River  Portal,  was  commenced  in  July  and  completed  in 
October,  1904,  bv  Government  forces. 

A  telephone  line  was  constructed  by  contract  in  November  and 
December,  1904.  The  line,  which  is  24.42  miles  long,  extends  from 
Montrose  to  the  west  portal  of  the  tunnel,  thence  to  Cedar  Creek  sta- 
tion and  River  Portal.  A  branch  from  this  line  extends  along  the 
south  canal  to  Uncompahgre  River. 

GUNNISON  TUNNEL. 

The  western  end  of  Gunnison  Tunnel  is  located  on  the  Marshall 
Pass  line  of  the  Denver  &  Rio  Grande  Railroad,  and  the  eastern  end 
is  located  in  the  canyon  of  Gunnison  River  and  is  reached  by  a  wagon 
road.  The  tunnel  takes  water  from  Gunnison  River,  the  bottom  of 
the  intake  being  about  7  feet  below  the  low-water  line,  and  delivers  it 
in  Uncompahgre  Valley. 

The  tunnel  is  30,645  feet  in  length  and  has  a  uniform  grade  of 
2.02  in  1,000,  the  upper  end  being  6,433  and  the  lower  end  6,371  feet 
above  sea  level;  the  bottom  is  flat  and  10  feet  in  width;  the  straight 
sides  are  10  feet  high  and  batter  outward  toward  the  top  6  inches  in 
10  feet,  and  the  roof  is  arched  with  a  span  of  11  feet  and  a  rise  of  2^ 
feet  within  the  cement  lining.  The  entire  area  of  the  cross  section 
inside  the  masonry  is  122  sauare  feet,  the  water-carrying  crpss  section 
is  estimated  at  100  square  leet,  and  the  flow  of  water  that  can  be  de- 
livered through  the  tunnel  is  e^stimated  at  1,200  second-feet. 

Proposals  lor  the  construction  of  the  Gunnison  Tunnel  were  opened 
October  5, 1904,  and  a  contract  for  the  work  was  executed  on  Novem- 
ber 21, 1904.  The  contract  provided  for  the  excavation  and  lining  of 
30,582  feet  of  tunnel  and  oi  a  cut  at  the  west  portal  1,950  feet  long, 
with  a  maximum  depth  of  excavation  of  49  feet.  Excavation  was  be- 
gun on  January  11,  1905. 

About  the  middle  of  May,  1905,  15  per  cent  of  the  contract  time 
had  elapsed  and  less  than  4.5  per  cent  of  the  work  had  been  accom- 
plished. Neither  the  organization  developed  nor  the  mechanical 
plant  installed  were  adequate  for  the  work,  and  the  contractors  were 
m  financial  difliculties.  The  contract  was  therefore  suspended,  and 
on  May  27,  1905,  the  Reclamation  Service  undertook  the  continua- 
tion of  the  tunnel. 

Working  facilities  were  bettered  as  fast  as  circumstances  would 
permit.    Equipment  and  tools  urgently  needed  were  purchased,  and 
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the  organization  was  improved  and  increased.  Proposals  for  the 
completion  of  the  work  were  invited,  to  be  opened  on  September 
26,  1905,  and  pending  the  opening  oi  proposals  very  little  change 
was  made  in  the  methods  of  tunnel  excavation.  The  three  proposals 
opened  on  September  26  were  rejected  and  the  decision  made  to 
complete  the  tunnel  by  forces  working  under  the  direct  supervision 
of  the  engineers  of  the  Eeclamation  Service. 

Gunnison  Tunnel  was  driven  at  four  headings,  as  follows :  Head- 
ing No.  1,  driven  westward  from  the  east  portal  for  a  distance  of 
10,879  feet;  heading  No.  2  driven  eastward  from  the  main  shaft  for 
a  distance  of  14,824  feet;  heading  No.  3  driven  westward  from  the 
main  shaft  for  a  distance  of  1,696  feet,  and  heading  No.  4  driven  east-  / 
ward  from  the  west  portal  for  a  distance  of  3,246  feet.  The  main 
shaft  is  located  4,942  feet  from  the  west  portal,  and  headings  3  and  4 
were  driven  to  the  meeting  point  on  Jmy  4,  1906,  about  14  months 
after  tiie  work  was  taken  over  by  the  service.  During  this  interval 
heading  No.  2  had  been  driven  eastward  from  the  main  shaft  nearly 
1  mile.    Headings  1  and  2  were  connected  on  July  6, 1909. 

The  water  and  ventilating  pipes  were  then  removed  and  the  work 
of  enlargement  to  full  section  was  begim.  The  enlargement,  trim- 
ming, and  cleaning  of  the  tunnel  was  completed  in  March,  1910.  Bv 
June  30,  1910,  the  concrete  lining  for  all  timbered  sections  and  all 
rock  sections  where  rapid  disintegration  would  be  likely  to  occur  had 
been  completed. 

GUNNISON    RIVER   WEIR. 

In  order  to  maintain  a  full  flow  in  the  Gunnison  Tunnel  during 
the  low  stages  of  the  Gunnison  River,  it  was  necessary  to  construct 
a  diversion  weir  at  the  mouth  of  the  tunnel.  Diamond  drilling 
investigations  during  the  year  1905  showed  no  bedrock,  and  as  a 
result  a  rock  fill  crib-tvpe  dam  structure  was  adopted.  The  weir 
is  divided  into  bays,  6  leet  square,  with  a  crest  18  feet  wide  and  240 
feet  long  and  an  apron  42  feet  wide  and  6  feet  below  the  crest.  The 
bottom  of  the  weir  is  4  feet  below  the  river  bed  and  top  of  the  deck 
one-half  foot  below  the  top  of  the  tunnel  gates.  Concrete  cut-off  walls 
were  built  at  both  ends  of  the  weir  and  a  concrete  fishway  was  pro- 
vided at  the  west  end  of  the  structure.  On  the  east  side  of  the  river 
the  weir  is  anchored  to  the  rock  cliff  and  on  the  west  side  to  the 
sluiceway  walls.  The  sluiceway  is  a  concrete  structure  adjoining 
the  intake  to  the  Gunnison  Tunnel  and  is  contracted  by  two  6  by  8 
foot  cast-iron  gates  operated  by  a  geared  hand  hoist.  Construction 
work  was  commenced  during  December,  1910,  and  continued  until 
May,  1911.  Work  was  resumed  during  August,  1911,  and  com- 
pleted during  January,  1912.  The  construction  of  the  weir  involved 
the  excavation  of  10,500  cubic  yards  and  the  placing  of  1,500  cubic 
yards  of  concrete  and  1,700  cubic  yards  of  rock  fill  and  552,000 
feet  b.  m.  of  timber.  One  hundred  and  fifty  cubic  yards  of  grouted 
paving  were  placed  on  the  earth  slopes  above  the  sluiceway  and  175 
cubic  yards  of  rock  fill  dumped  into  depressions  in  the  river  bed  above 
the  weir  during  the  summer  of  1912.  The  collapsible  steel  flash- 
boards  for  maintaining  thtf  head  in  the  Gunnison  Tunnel  were  in- 
stalled during  the  summer  of  1915.  The  top  of  the  flashboards  when 
in  a  vertical  position  is  4  feet  3  inches  above  the  top  of  the  weir. 
61309"— 16 8 
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Each  flashboard  is  3  feet  wide,  and  a  total  number  of  80  were  re- 
quired across  the  crest  of  the  weir. 

SOUTH  CANAL  ST8TEH. 

The  South  Canal  has  a  capacity  of  1,300  second-feet,  is  11^  miles 
in  length,  and  extends  from  the  west  portal  of  Gunnison  Tunnel  to 
the  Uncom'pahgre  Kiver,  about  9  miles  southeast  of  Montrose^  Colo. 
Its  main  purpose  is  the  conveyance  of  water  from  Gunnison  Kiver  to 
Uncompahgre  River  for  distribution  through  other  canals  diverting 
from  that  river.  •  A  small  amount  of  water,  however,  is  distributed 
directly  from  several  diversion  head  gates  along  the  South  Canal. 

The  west  portal  cut  of  Gunnison  Tunnel  is  2,050  feet  in  length  and 
lined  with  concrete.  From  the  portal  cut  to  the  Uncompahgre 
River  the  South  Canal  main  line  consists  of  35,943  fe^  of  earth 
canal,  19,394  feet  of  concrete-lined  canal,  five  tunnels  2,663  feet  in 
aggregate  length,  and  a  wooden  flume  336  feet  in  length. 

Proposals  for  the  earthwork  of  approximately  4  miles  of  canal 
comprising  divisions  1  to  9  were  opened  on  September  15,  1904,  and 
three  contracts  for  the  work  were  executed  October  18.  The  work 
under  these  contracts  was  completed,  respfectively,  in  April,  June, 
and  September,  1905.  On  August  28,  1905,  proposals  were  opened 
for  the  work  on  divisions  10  k)  21,  inclusive,  of  the  South  Canal. 
A  contract  for  the  entire  12  divisions  was  executed  on  September 
30,  1905.  The  contractors  began  work  in  October,  1905,  and  com- 
pleted the  contract  in  October,  1907.  Proposals  for  the  construc- 
tion of  division  22  were  opened  June  1,  1907,  and  a  contract  for  the 
work  was  executed  on  June  3.  This  contract  was  completed  in 
May,  1908.  Miscellaneous  construction  work  on  the  canal  was  done 
under  contract  and  some  minor  parts  of  the  work  were  executed  by 
Government  forces. 

A  concrete  spillway  and  wasteway  was  built  at  the  end  of  the 

?ortal  cut  to  throw  the  entire  flow  of  the  Gunnison  Tunnel  into 
ledar  Creek  in  case  of  a  break  along  the  main  line  of  the  South 
Canal.  The  permanent  structures  on  division  18  of  the  main  line  of 
the  South  Canal  were  completed  during  1914  and  1915 ;  these  works 
consisted  of  the  replacing  of  the  336-foot  temporary  flume  with  a 
timber  flume,  full  capacity,  409  feet  long,  and  the  building  of  a  con- 
necting concrete  channel  288  feet  long  between  the  flume  and  Tunnel 
No.  5.  A  number  of  laterals  were  built  from  the  main  line.  All 
work  on  the  lateral  system  was  accomplished  by  Government  forces 
except  for  the  excavation  of  a  small  lateral  2.22  miles  long,  which 
was  accomplished  under  an  informal  contract  dated  December  16, 
1912.  The  Cedar  Valley  system  has  a  maximum  capacity  of  50 
second-feet,  and  consists  of  three  laterals  having  a  total  length  of 
14.32  miles.  Lateral  No.  2  has  a  len^h  of  4.08  miles  and  a  maximum 
capacity  of  30  second-feet.  The  High  Ldne  system  consists  of  13.99 
miles  of  main  line  and  9.94  miles  of  laterals,  the  maximum  capacity 
of  which  is  50  second-feet.  The  main  line  and  one  of  the  laterals  of 
this  system  were  private  canals,  transferred  to  the  United  States. 
The  High  Line  canal  diverts  directly  from  the  Uncompahgre  River. 
A  feeder  ditch  from  the  South  Canal  serves  as  an  auxiliary  supply 
to  the  system.     The  construction  of  all  laterals  under  tiie  South 
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Canal  system  necessitated  the  building  of  a  large  number  of  ^  minor 
structures. 

WEST  CANAL  SYSTEM. 

The  West  Canal  has  a  maximum  capacity  of  120  second-feet,  and 
will  irrigate  7,200  acres  above  the  Montrose  and  Delta  Canal  system 
on  the  west  side  of  the  Uncompahgre  River.  This  system  consists 
of  12.38  miles  of  main  line  and  22.86  miles  of  laterals.  The  excava- 
tion of  the  main  line  between'  station  15  and  station  605  was  accom- 
plished under  contract  and  involved  the  removal  of  \188,410  cubic 
yards  and  the  driving  of  1,750  feet  of  tunnel.  The  excavation  be- 
tween station  4  and  station  15  and  between  station  605  and  sta- 
tion 649  amounted  to  .24,068  cubic  yards,  and  was  removed  by  Gov- 
ernment forces.  The  main  line  diverts  directly  from  the  South 
Canal,  the  flow  being  flumed  over  the  Uncompahgre  River.  An 
auxiliary  supply  can  be  obtained  from  the  Uncompahgre  River 
through  a  feeder  ditch,  which  was  excavated  under  an  informal 
contract  entered  into  under  date  of  November  6,  1915.  The  head- 
works  flume  structure  has  a  total  length  of  760  feet ;  the  river  cross- 
ing is  made  oil  four  plate  girder  spans,  supported  on  concrete  piers 
70  feet  center  to  center,  the  balance  of  the  flume  being  supported  on 
the  ordinary  flume  trestle.  The  furnishing  and  erecting  of  the  plate 
girder  spans  was  accomplished  under  an  informal  contract  dated 
February  20,  1915.  All  other  work  along  the  main  line  was  accom- 
plished by  (jovernment  forces  and  consisted  of  the  following:  The 
building  of  a  concrete-lined  channel  crossing  for  the  railroad  and 
county  highway ;  the  excavation  of  a  tunnel  road ;  the  straightening 
of  channels  for  Horsefly  and  Happy  Canyon  Creeks;  the  building  of 
a  concrete  overdrain  ;^  the  building  of  a  timber  headworks  and  waste- 
waj  for  the  feeder  ditch ;  the  limng  of  the  tunnel  with  concrete ;  the 
building  of  42-inch  to  24-inch  diameter  concrete  and  corrugated  iron 
pipe  culverts  for  drainage  purposes;  the  building  of  bridges  and 
crossover  flumes;  the  building  of  eight  semicircular  steel  flumes  of  the 
Hess  type,  varying  in  size  from  No.  204  to  No.  168,  and  having  a  total 
length  of  1,492  feet ;  and  the  building  of  one  concrete  and  two  timber 
wasteways.  Numerous  turnouts,  measuring  devices,  and  other  minor 
structures  were  also  installed. 

The  Shavano  lateral  has  a  total  length  of  8.94  miles  and  was 
excavated  under  five  informal  contracts  entered  into  during  Decem- 
ber, 1912,  involving  the  removal  of  34,703  cubic  yards  of  material. 
A  small  tail  ditch  was  excavated  by  Government  forces.  All  struc- 
tures along  the  lateral  were  built  by  Government  forces  and  con- 
sisted of  the  following:  The  building  of  six  flumes,  having  a  total 
length  of  346  feet,  five  of  which  were  of  the  semicircular  steel  type, 
varying  in  size  from  No.  84  to  No.  60,  and  one  of  wood;  and  the 
building  of  one  pipe  culvert,  two  concrete  ditch  culverts  and  over- 
drains,  and  one  concrete  siphon.  Numerous  minor  structures,  such 
as  bridges,  drops,  measuring  devices,  etc.,  were  also  built. 

The  West  Canal  extension  has  a  total  length  of  6.73  miles.  All 
work  on  this  lateral  was  accomplished  by  Government  forces  except 
for  the  drivmg  of  .800  linear  feet  of  tunnel  and  the  excavation  of 
7,544  cubic  ylirds  of  tunnel  approaches,  which  were  accomplished 
under  a  formal  contract  dated  January  29,  1913.    The  excavation 
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of  the  lateral  involved  the  removal  of  27,093  cubic  j'ards.  The  tunnel 
was  lined  with  concrete,  and  numerous  minor  structures  w^ere  built 
on  the  lateral. 

The  West  Canal  extension  lateral,  1.98  miles  long  and  involving  the 
removal  of  4,523  cubic  yards,  was  excavated  under  an  informal  con- 
tract dated  September  24,  1913. 

MONTROSE  AND  DELTA  CANAL. 

The  Montrose  and  Delta  Canal  diverts  water  from  Uncompahgre 
Biver  2  miles  below  the  South  Canal  outlet,  crosses  the  bottom  lands, 
follows  the  bluff  on  the  west,  crosses  Spring  Creek  Mesa,  and  dis- 
charges into  Coal  Creek.  The  natural  channel  of  Coal  Creek  is  used 
for  about  5  miles.  A  timber  dam  then  diverts  the  water  into  an 
extension  of  the  canal  which  follows  the  foot  of  the  small  mesas. 
The  total  length  of  main  line  is  31^  miles,  and  the  system  includes  six 
laterals  aggregating  46^  miles  in  length. 

The  construction  of  the  Montrose  and  Delta  Canal  was  begun  in 
1883  and  completed  to  Coal  Creek  in  1884.  The  extension  was  con- 
structed in  1885  and  1886.  The  system  was  acquired  by  the  TTnited 
States  through  purchase  from  the  Montrose  and  Delta  Canal  Co. 
in  May,  1908.  The  principal  structures,  which  are  all  of  timber, 
are  the  intake,  the  flumes  over  Horsefly,  Dolores,  Happy  Canyon. 
Spring,  and  Dry  Creeks,  and  the  head  gates  for  supplving  tne  laterals. 

During  the  winters  of  1908-9  and  1909-10,  the  first  15  miles  of 
canal  were  enlarged  to  practically  double  the  original  capacity, 
107,730  cubic  yards  of  material  being  removed.  The  old  timber  head- 
works  were  torn  out.  A  dike  1,500  feet  long  was  built  to  confine  the 
river  to  a  fixed  channel.  The  dike  was  joined  on  one  end  to  a  sheet- 
piling  wing  wall  leading  from  the  control  weir.  The  control  weir  is 
a  timber  structure,  supported  on  a  pile  foundation,  the  river  being 
regulated  by  15  collapsible  flashboard  frames,  which  are  raised  and 
lowered  from  an  operating  bridge.  The  river  intake  is  a  concrete 
structure  controlled  bv  eight  4  by  6  foot  cast-iron  gates  operated  with 
hand- wheel  hoists.  A  concrete  retaining  wall  on  the  right  side  of 
the  channel  joins  the  river  intake  with  the  concrete  canal  intake  and 
sluiceway.  The  canal  intake  is  controlled  by  eight  4  by  4  foot  and  the 
sluiceway  by  six  4  by  6  foot  cast-iron  gates  operated  with  handwheel 
hoists.  A  concrete  retaining  wall  was  built  below  the  canal  intake 
and  concrete  retaining  w^alls  were  built  for  the  main  highway  cross- 
ing. Considerable  excavating  work  was  accomplished  in  maintain- 
ing the  canal  on  the  sidehill  location  between  Happy  Canyon  and 
Ducketts  Basin.  The  old  timber  flume  over  Happy  Canyon  Creek 
was  replaced  with  a  Xo.  204  twin  semicircular  flume  with  concrete 
approaches. 

A  four-room  section  house  and  outbuildings  were  constructed  in 
Coal  Creek  Valley.  An  A-shape  timber  dam  was  built  across  Coal 
Creek  to  divert  water  into  the  extension  of  the  main  line,  the  sluiceway 
is  controlled  by  two  4  by  5  foot  cast-iron  gates  operated  by  geared 
hoists,  and  the  extension  intake  by  three  8.5  by  4  foot  wooden  gates 
operated  by  handwheel  hoists.  Coal  Creek  is  held  in  a  fixed  channel 
at  this  location  by  a  small  dike  550  feet  long.  A  combination  timber 
flume  and  culvert  under  the  extension  canal  was  built  at  Big  Sandy 
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to  ^ass  the  flood  waters  of  that  drainage  basin  under  the  canal.  A 
drain  channel  leading  from  this  structure  to  Dry  Creek  was  also 
built. 

The  Spring  lateral,  having  a  maximum  capacity  of  20  second-feet, 
diverts  direct  from  Spring  Creek  and  is  5.43  miles  long ;  several  minor 
structures  were  built  on  this  lateral. 

The  Franklin  and  High  Mesa  laterals  having  a  capacity  of  70 
second-feet  and  length  of  8.35  miles,  were  built  to  supply  Franklin 
and  High  Mesas.  The  principal  feature  of  these  laterals  consists  of 
a  26-inch  inverted  steel  ingot  iron  pipe  siphon  3,808  feet  long;  numer- 
ous drops,  bench  flumes,  and  other  minor  structures  were  built  on 
the  laterals. 

The  King  Lateral  and  King  Lateral  Extension  Canals  are  the  high- 
line  canals  on  the  west  side  of  Coal  Creek ;  the  maximum  capacity  at 
the  headworks  being  125  second-feet,  and  length  21.37  miles.  The 
headworks  are  located  at  the  bottom  of  the  "  Big  Drop  "  on  the  main 
line  of  this  system  and  consist  of  a  masonry  wall  sunk  across  the 
channel  to  which  was  attached  the  framework  for  a  wooden  weir, 
the  sluiceway  and  intake  being  located  at  one  end.  Two  siphons  were 
built  on  the  King  Lateral  Extension,  one  of  concrete  50  feet  long  and 
the  other  of  36-inch  riveted  steel  pipe  1,416  feet  long  across  Dry  Creek. 
The  construction  of  these  canals  required  the  building  of  24  semi- 
circular Maginnis  steel  flumes,  having  a  total  length  of  4,408  linear 
feet  and  varying  in  size  from  No.  120  to  No.  60.  Numerous  other 
structhres,  such  as  wasteways,  drops,  bridges,  etc.,  were  also  built  on 
these  laterals. 

Several  laterals  of  this  system  were  cleaned  out,  enlarged,  and 
extended  to  the  system  below,  in  order  that  all  waste  water  might  be 
utilized.  Several  other  small  laterals  were  also  built  which  will  even- 
tually be  fed  from  the  Ironstone  canal  system. 

LOUTSENHIZER   CANAL   SYSTEM. 

The  Loutsenhizer  Canal  was  the  third  largest  of  all  the  private 
canals  that  diverted  water  from  the  Uncompahgre  River.  At  the  time 
of  purchase  the  system  included  26.3  miles  of  main  line  and  12.3  miles 
of  laterals.  The  Loutsenhizer  Canal  was  built  in  1883  by  O.  D.  Lout- 
senhizer and  subsequently  purchased,  enlarged,  and  extended  by  the 
Loutsenhizer  Canal  Co.  The  canal  was  purchased  by  the  United 
States  in  September,  1908. 

The  Loutsenhizer  canal  system  as  now  developed  irrigates  all  lands 
between  the  South  and  Selig  Canal  systems,  and  includes  7.35  miles 
of  main  line  and  15.85  miles  of  laterals.  The  old  headworks  were  re- 
placed with  a  timber  structure  controlled  by  six  3.5  by  4  foot  wooden 
gates  operated  by  handwheel  hoists,  the  sluicew^ay  being  controlled 
by  a  7.5  by  6  foot  steel  gate  operated  by  a  geared  hand  hoist.  The  old 
timber  flume  over  Cedar  Creek  was  replaced  with  a  new  timber  struc- 
ture ^6  feet  long  and  two  timber  chutes  were  built  to  replace  shale 
drops  having  a  total  fall  of  72  feet.  The  old  timber  dam  was  repaired 
and  an  apron  added,  and  a  foot  bridge  built  across  the  river.  A  sec- 
tion house  was  built  at  the  headworks.  A  feeder  channel  was  built 
out  of  Cedar  Creek  into  the  main  line.  Numerous  other  minor  struc- 
tures were  built  to  replace  minor  structures  on  the  old  ditches. 
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SELIG    CANAL    SYSTEM. 

This  ^stem  will  irrigate  all  lands  on  the  east  side  of  the  Uncom- 
pahgre  Kiver  between  the  Loutsenhizer  and  East  Canal  systems. 
The  old  Selig  or  Eckeriy  Canal  was  acquired  by  the  Government 
during  1914  and  irrigated  a  few  thousand  acres  on  North  Mesa. 
The  main  line  of  the  new  system  follows  the  old  canal  for  a  distance 
of  3.4  miles  and  is  19.63  miles  long,  being  divided  for  construction 
purposes  into  three  divisions  as  follows:  Selig  Canal,  3.36  miles  long; 
Upper  Seliff  Extension  Canal,  3.73  miles  long;  and  the  Lower  Selig 
Extension  Canal,  12.54  miles  long,  The  excavation  of  thei  Selig  and 
nearly  all  of  the  Upper  Selig  Extension  Canals  was  accomplished 
under  a  formal  contract  dated  August  7,  1914,  involving  the  excava- 
tion of  180,362  cubic  yards.  Schedule  9,  or  the  chute  section  of 
the  Upper  Selig  Extension  Canal,  was  excavated  under  an  informal 
contract  dated  May  29, 1914,  3,001  cubic  yards  being  excavated.  The 
controllinff  works  out  of  the  Uncompahgre  River  are  located  near 
a  county  oridge  and  the  river  is  confined  to  a  fixed  channel  by 
means  of  sheet  piling,  which  connects  both  ends  of  the  controlling 
works  with  the  bridge  abutments.  The  headworks  proper  is  a  tim- 
ber structure,  supported, on  a  pile  foundation,  and  the  flow  is  con- 
trolled by  12  gate  openings  3  feet  2  inches  wide  by  4  feet  high,  oper- 
ated by  handwheel  hoists.  The  river-controlling  works  consist  of 
a  collapsible  flashboard  dam  of  21  frames  supported  on  a  pile  founda- 
tion, the  flashboard  frames  being  operated  from  a  bridge.  The  main 
line  is  carried  under  the  railroad  by  a  lined  channel,  the  tracks  being 
supported  by  20-inch  I-beams.  Combination  timber  flumes  and 
drops  were  built  to  carry  the  main  line  and  Upper  Selig  Extension 
over  Cedar  Creek  and  the  Loulsenhizer  arroyo,  respectively.  A 
timber  chute  1,021  feet  long  was  built  on  Schedule  9  of  the  Upper 
Selig  Extension  Canal.  Five  timber  drops  and  other  minor  struc- 
tures were  also  built  on  these  canals. 

The  Eckeriy  lateral  diverts  from  the  main  line  at  the  beginning 
of  the  Upper  Selig  Extension  Canal.  This  lateral  has  a  maximum 
capacity  of  90  second  feet  and  length  of  7.57  miles.  Its  excavation, 
together  with  the  excavation  of  8.32  miles  of  sublaterals  and  the 
building  of  the  necessary  structures,  was  accomplished  by  Govern- 
ment forces. 

An  informal  contract  was  entered  into  under  date  of  Jani>ary  30, 
1916,  for  the  excavation  of  Lateral  No.  3  of  the  Upper  Selig  Ex- 
tension Canal,  14,533  cubic  yards  being  excavated. 

A  formal  contract  was  entered  into  under  date  of  December  22, 
1913,  for  the  excavation  of  the  Lower  Selig  Extension  Canal  be- 
tween station  0  and  station  120,  29,675  cubic  yards  being  excavated. 

A  formal  contract  was  entered  into  under  date  of  May  10,  1913, 
for  the  excavation  of  the  Lower  Selig  Extension  Canal  between 
station  120  and  station  466+75,  and  the  excavation  of  3.4  miles  of 
the  Peach  Valley  lateral.  This  work  involved  the  removal  of  191,080 
cubic  yards  and  the  driving  of  930  linear  feet  of  tunnel. 

Two  formal  contracts  were  entered  into,  one  under  date  of  Feb- 


ruary 5,  1915,  and  the  other  under  date  of  February  6,  1915,  for  the 
excavation  oi  the  Lower  Selig  Extension  Canal,  between  station 

n  of  laterals  and  su~ 
excavation  of  110,9! 
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cubic  yards.  The  completion  of  the  Lower  Selig  Extension  Canal 
required  the  lining  of  the  four  tunnels  with  concrete  .and  the  building 
of  concrete  approaches  to  these  tunnels;  the  building  of  a  combina- 
tion timber  flume  and  drop ;  the  building  of  two  flumes  with  concrete 
approaches,  one  of  No.  168  flume,  608  feet  long,  and  tiie  other  of  No. 
156  flume,  459  feet  long;  and  the  building  of  other  minor  structures. 
All  structures  on  this  system  were  built  and  several  small  laterals, 
not  previously  listed,  were  excavated  by  Government  forces. 

IRONSTONE  CANAL  SYSTEM. 

The  Ironstone  Canal  system  will  irrigate  all  lands  on  Ash  and 
California  Mesa  below  the  Montrose  and  Delta  system.  The  Iron- 
stone ditch,  the  second  largest  private  ditch  diverting  from  the 
Uncompahgre  Kiver,  was  not  acquired  by  the  service  until  the  sum- 
mer of  1916.  No  construction  work  was,  therefore,  accomplished 
until  the  fall  of  that  year,  except  for  the  building  of  a  few  minor 
laterals  fed  from  old  laterals  of  the  Montrose  and  Delta  Canal  sys- 
tem. Up  to  that  time  considerable  survey  work  was  accomplished  in 
locating  alternate  lines  in  the  event  the  old  ditch  would  not  be  unified. 

EAST  CANAL  SYSTEM. 

This  ^stem  will  irigate  all  lands  on  the  east  side  of  the  Uncom- 
pahgre Kiver  between  the  Selig  and  Garnet  Canal  systems.  Its  de- 
velopment utilized  the  lower  portion  of  the  old  Loutsenhizer  ditch 
and  laterals.  The  main  line  has  a  length  of  10.57  miles  and  a  ca- 
pacity of  325  second-feet.  The  excavation  of  schedules  1,  3,  and  7 
was  accomplished  by  Government  forces,  35,350  cubic  yards  being 
removed.  A  formal  contract  was  entered  into  under  date  of  August 
30,  1913,  for  the  excavation  of  3.3  miles  of  the  main  line,  involving 
the  removal  of  81,367  cubic  yards.  The  dredging  excavation  of 
schedules  6  and  8  of  the  old  Loutsenhizer  ditch  was  accomplished 
under  a  formal  contract  dated  December  14,  1911,  involving  the  ex- 
cavation of  87,067  cubic  yards- 

An  informal  contract  dated  July  27, 1912,  was  entered  into  for  the 
completion  of  the  excavation  on  the  main  line;  8,347  cubic  yards 
were  excavated.  All  five  laterals  from  the  main  line,  having  a  total 
length  of  16.21  miles,  were  excavated  by  Government  forces.  The 
controlling  works  consist  of  two  collapsible  dams,  1,076  linear  feet 
of  sheet  piling  to  confine  the  river  in  a  fixed  channel,  and  a  head- 
works.  The  collapsible  dams  are  suported  on  a  pile  foundation,  each 
dam  consisting  of  16  frames,  which  are  raised  and  lowered  from  an 
operating  brioffe.  The  headworks  are  supported  on  a  pile  foundation 
and  controlled  by  10  wooden  gates  3  feet  2  inches  wide  by  4  feet  high. 
The  main  line  parallels  the  river  for  a  short  distance,  and  in  order  to 
prevent  erosion  of  the  banks  it  was  necessary  to  build  480  linear  feet 
of  sheet  piling  protection.  A  timber  wasteway  was  built  near  the 
headworks^  A  concrete-lined  channel  carries  the  canal  under  the 
railroad  tracks,  the  tracks  being  supported  on  20-inch  I-beams.  Divi- 
sion 8  through  the  town  of  Olathe  was  lined  for  its  entire  length  of 
8,900  linear  feet  with  a  bench  flume  in  order  to  prevent  excessive 
seepage.    Two  No.  228  semicircular  steel  bench  flumes,  having  a  total 
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length  of  832  linear  feet,  were  built  to  carry  the  main  line  over 
arroyos.    Numerous  other  minor  structures  were  also  built. 

An  informal  contract  was  entered  into  under  date  of  December  14, 
1914,  for  the  excavation  of  the  East  Canal  waste  ditch ;  4,461  cubic 
yards  were  excavated.  The  end  of  the  main  line  marks  the  be- 
ginning of  the  Cade  and  Union  laterals. 

A  formal  contract  was  entered  into  under  date  of  September  4, 
1914,  for  the  excavation  of  the  Cade  and  Union  laterals  and  their 
four  sublaterals.  These  laterals  have  a  total  capacity  of  170  second- 
feet,  a  length  of  26.49  miles,  and  their  excavation  involved  the  re- 
moval of  132,336  cubic  yards. 

An  informal  contract  was  entered  into  under  date  of  September  10, 
1914,  for  the  excavation  of  schedules  1,  2,  and  4  of  the  Garnet  Mesa 
siphon  trench;  13,060  cubic  yards  were  excavated.  The  excavation 
of  the  blow-off  trench  and  of  schedules  3  of  the  siphon  trench  was 
accomplished  by  Government  forces;  2,159  cubic  yards  were  exca- 
vated. A  contract  was  entered  into  under  date  of  August  29j  1914, 
for  furnishing  and  erecting  8,560  linear  feet  of  32-inch  continuous 
metal-banded  pipe  for  the  Garnet  Mesa  siphon. 

Two  informal  contracts  were  entered  into,  one  imder  date  of 
November  21,  1914,  and  the  other  December  8,  1914,  for  the  excava- 
tion of  the  2.92  miles  of  the  Orchard  Mesa  lateral,  which  also  in- 
cluded the  excavation  of  the  Orchard  Mesa  siphon  trench.  An 
informal  contract  was  entered  into  under  date  of  January  27,  1915, 
for  furnishing  and  erecting  1,764  linear  feet  of  17-inch  machine- 
banded  pipe  for  the  Orchard  Mesa  siphon. 

An  informal  contract  was  entered  into  imder  date  of  February 
12,  1915,  for  the  excavation  of  the  Orchard  Mesa  siphon  blow-oft 
trench;  1,795  cubic  yards  were  excavated.  Concrete  approaches 
were  built  at  both  ends  of  the  siphons  on  this  system,  and  in  order 
to  prevent  seepage  it  was  necessary  to  line  the  lateral  with  bench 
flume  at  both  ends  of  the  Orchard  Mesa  siphon ;  a  total  of  620  linear 
feet  of  flume  was  placed.  Numerous  minor  structures  were  built  on 
these  laterals.  All  structures  on  the  East  Canal  system  were  built 
by  Government  forces. 

GARNET  CANAL  SYSTEM. 

This  private  system,  which  diverts  water  out  of  the  Uncompahgre 
River  several  miles  south  of  the  town  of  Delta  and  irrigates  all 
lands  below  the  East  Canal  system,  was  turned  over  to  the  Govern- 
ment for  operation  during  September,  1914.  Considerable  work  was 
required  to  put  the  system  on  a  serviceable  basis.  A  tail  ditch  was 
excavated,  the  main  line  and  laterals  brushed  (Tut,  old  structures  re- 
placed or  repaired,  and  measuring  devices  installed.  All  work  was 
accomplished  by  Government  forces. 

TAYLOR  PARK  RESERVOIR. 

During  the  summer  of  1904  plane-table  surveys  were  made  at  the 
Taylor  Park  Reservoir  site  on  the  Taylor  River.  During  the  summer 
and  fall  of  1911  a  log  cabin  and  log  stable  were  built  near  the  pro- 
posed dam  site  preparatory  to  the  commencement  of  an  investigation 
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of  the  foundation  materials  at  the  dam  site.  Twelve  test  pits  were 
also  dug  along  the  hillsides  above  the  dam  site  in  order  to  determine 
the  character  of  material  available  in  case  a  hydraulic  fill  dam  was 
decided  upon.  During  the  summer  of  1912  the  topographic,  placer 
claim,  section  line,  contour,  and  traverse  surveys  were  run  out  and 
work  was  commenced  on  the  diamond  drilling,  which  was  completed 
during  the  following  summer.  Nine  holes  in  all  were  driven,  four  at 
the  upper  and  five  at  the  lower  dam  site.  These  holes  varied  from  37 
to  103  feet  in  depth.  The  survey  of  the  Taylor  Park  cut-off  road, 
having  a  total  length  of  4.56  miles,  was  run  out  during  the  sunmier 
of  1913. 

CONSTRUCTION  DURING  FISCAL  YEAR. 

Taylor  Park  Reservoir. — ^No  construction  work  was  accomplished. 
Hydrographic  investigations  were  continued. 

Gunnison  River  weir. — The  collapsible  steel  flashboards  were  in- 
stalled. 

Gunnison  Tunnel. — ^The  main  shaft  and  small  shaft  of  the  Gun- 
nison Tunnel  w^ere  sealed  up  with  concrete  and  back  filled.  The  in- 
clined ventilating  shaft  was  also  back  filled.  The  hydrographic  de- 
terminations were  continued. 

South  Canal  system. — No  construction  work  was  accomplished  on 
the  main  line.  A  few  measuring  devices  and  other  minor  structures 
and  a  timber  chute  were  built  on  the  lateral  system. 

West  Canal  system. — A  permanent  feeder  ditch  out  of  the  Un- 
compahgre  River  to  the  West  Canal  was  built.  The  excavation  of 
this  ditch  was  accomplished  under  an  informal  contract  entered  into 
under  date  of  November  6,  1915,  with  J.  D.  Brock  and  F.  E.  Wig- 
gins. This  work  was  completed  in  December ;  984  cubic  yards  were 
excavated.  The  feeder  ditch  headworks  and  sluiceway  were  built  by 
Government  forces.  Miscellaneous  minor  structures,  such  as  meas- 
uring devices,  etc^  were  built  on  the  lateral  ^stem. 

Montrose  and  Delta  Canal  system. — ^The  Chipeta  ditch  was  turned 
over  to  the  United  States  for  operation  by  the  service  during  the 
spring  of  1916 ;  considerable  work  was  accomplished  on  this  lateral 
in  clearing  and  grubbing  and  replacing  of  old  structures.  Several 
small  laterals  were  extended  in  order  to  provide  wasteways  into  the 
Ironstone  Canal  system.  A  connecting  ditch  2,300  feet  long  between 
the  old  High  Mesa  and  East  Coal  Creek  laterals  was  built;  three 
drops  and  one  chute  were  built  on  this  connecting  ditch.  Miscel- 
laneous minor  structures,  such  as  drops,  bridges,  measuring  devices, 
etc.,  were  built  or  replaced  on  the  lateral  system. 

Louisenhizer  Canal  system. — The  North  Mesa  Lateral  Extension 
Siphon  was  completed  during  the  year.  The  excavation  of  tlie 
siphon  and  blow-off  trenches  was  accomplished  under  an  informal 
contract  with  the  Orman  Construction  Co.,  dated  September  22, 1915; 
this  excavation  work  was  completed  in  November,  1,948  cubic  yards 
being  excavated.  The  siphon  pipe  was  purchased  under  an  agree- 
ment with  the  Pacific  Tank  &  Pipe  Co.,  dated  November  10, 1916,  and 
consisted  of  1,727  linear  feet  of  20-inch  metal-banded  redwood  stave 
pipe  with  inserted  joints.  The  siphon  pipe  was  installed  and  trench 
back  filled  by  Government  forces.  Concrete  approaches  to  the  siphon 
were  built,  and  the  8-inch  spiral  riveted  steel  blow-off  pipe,  632  feet 
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long,  was  installed  and  trench  back  filled  during  March.  The  lateral 
at  both  ends  of  the  siphon  was  lined  with  No.  60  semicircular  Magin- 
nis  smooth  interior  flume,  in  order  to  prevent  seepage  through  the 
mesa ;  a  total  of  1,935  linear  feet  of  flume  was  placed.  Miscellaneous 
minor  structures,  such  as  drops,  bridges,  measuring  devices,  etc.,  were 
built,  or  replaced  on  the  lateral  system.  During  the  year  right  of 
way  for  ditches  was  obtained  as  required,  and  11  second-feet  of  out- 
standing Loutsenhizer  water  rights  were  purchased.  At  the  close 
of  the  year  the  United  States  has  acquired  approximately  72  per 
cent  of  these  outstanding  water  rights. 
Selig  Canal  fiy^^^m.— The  buildmg  of  timber  drops,  bridges,  head 

fates,  chutes,  spill  flumes,  measuring  devices,  etc.,  on  the  Lower  Selig 
Extension  Canal  and  laterals  was  completed.  The  Peach  Valley 
lateral  was  located,  and  under  date  of  March  16,  1916,  a  formal  con- 
tract was  entered  into  with  the  Orman  Construction  Co.  for  its  ex- 
cavation, involving  the  removal  of  56,200  cubic  yards  in  a  total  length 
of  9^  miles  of  canal.  This  excavation  work  was  not  completed  dur- 
ing the  fiscal  year.  The  building  of  the  structures  required  on  the 
Peach  Valley  lateral  was  begun  during  the  fiscal  year.  Miscellaneous 
timber  structures,  such  as  drops,  bridges^  turnouts,  wasteways.  checks, 
flumes,  measuring  devices,  and  other  minor  structures  were  built  on 
the  lateral  system. 

Ironstone  Canal  system. — The  final  location,  profile,  cross  section, 
right  of  way,  and  mile  post  surveys  for  the  main  line  and  a  portion 
of  the  lateral  system  were  completed.  The  right  of  way  along  the 
main  line  of  the  Ironstone  Canal  was  cleared  and  grubbed  by  Govern- 
ment forces.  A  contract  was  entered  into  under  date  of  November 
18, 1915,  with  Mendenhall,  Bird  &  Co.  for  the  excavation  of  schedules 
1  and  2  of  the  main  line.  This  work  was  completed  in  March; 
120,039  cubic  yards  were  excavated.  A  contract  was  entered  into 
under  date  of  November  13,  1915,  with  C.  B.  Sherwood  for  the  exca- 
vation of  schedules  3,  4,  and  5  of  the  main  line.  This  work  was  com- 
pleted in  April;  101,163  cubic  yards  were  excavated.  The  main  line 
is  11  miles  in  length. 

The  controlling  works  out  of  the  Uncompahgre  River  were  built 
during  the  fiiscal  year  and  consist  of  a  headworks,  control  weir,  and 
wasteway,  all  timber  structures.  The  headworks  and  control  weir 
are  located  at  the  base  of  a  U-shape  bend  in  the  Uncompahgre  River ; 
the  wasteway  is  located  at  the  upper  end  of  one  of  the  arms  and  acts 
as  relief  structure  and  sluiceway  to  the  headworks.  The  wasteway 
is  supported  on  a  pile  foundation  with  sheet  piling  protection  wings, 
and  the  flow  is  controlled  by  four  built-up  steel  roller  gates  7  feet  6 
inches  wide  by  6  feet  high,  operated  by  handwheel  hoists.  The  head- 
works  proper  is  supported  on  a  pile  foundation,  and  the  flow  is  con- 
trolled by  10  gate  openings  3  feet  2  inches  wide  by  4  feet  high  in  the 
clear,  operated  by  handwheel  hoists.  Two  of  the  gate  openings 
are  used  as  a  diversion  for  the  Satisfaction  Canal.  The  rivet  is  con- 
fined to  a  fixed  channel  by  sheet  piling  wings.  The  river-controlling 
works  consist  of  a  weir  supported  on  a  pile  foundation,  the  river  fldw 
being  controlled  by  means  of  needles  placed  in  position  from  an 
operating  bridge.  A  sluiceway  gate  similar  to  the  wasteway  gate 
was  installed  at  the  headworks  end  of  the  control  w^eir.  The  main 
line  is  carried  over  Dry  Creek  by  a  wooden  flume  14  feet  wide  and 
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92  feet  long,  supported  on  a  pile  foundation.  The  channel  of  Dry 
Creek  was  straightened  out  at  this  point,  involving  the  removal  of 
3,000  cubic  yards.  A  timber  bench  flume  664  feet  long  and  20  feet 
wide  was  built  in  the  main  line  sidehill  section  to  prevent  a  break  in 
the  canal  due  to  sliding  banks. 

The  enlargement  of  the  Ash  Mesa  lateral  and  its  sublaterals  was 
completed  for  a  distance  of  736  miles ;  48,363  cubic  yards  were  exca- 
vated. The  following  timber  structures  were  also  built  on  this 
system :  Ash  Mesa  headgate  and  drop,  52  drops,  33  bridges,  71  turn- 
outs and  measuring  devices,  28  crossover  flumes,  7  underdrains,  2 
culverts,  2  combination  structures,  and  1  check.  The  necessary  right 
of  way  was  obtained  as  required  on  the  main  line  and  lateral  system. 
Agreements  were  enter^  into  for  the  transfer  to  the  United  States 
of  70  per  cent,  or  225  shares  of  the  Ironstone  Ditch  stock. 

East  Canal  system. — Miscellaneous  minor  structures,  such  as  turn- 
outs, cross-over  flumes,  drops,  wasteways,  checks,  culverts,  bridges, 
and  measuring  devices  were  built  on  the  lateral  system. 

Garnet  CanoH  system,. — No  construcion  work  was  accomplished  on 
thi^  system  except  for  the  building  of  a  timber  wasteway. 

Drainage  system. — The  preliminary  field  surveys  of  the  seeped 
areas  in  the  California  Mesa,  Ash  Mesa,  North  Mesa,  and  Happy 
Canyon  districts  were  begun.  This  work  embraced  the  running  out 
of  53.42  miles  of  profile  line  and  the  boring  of  538  test  holes  in 
which  to  observe  and  measure  the  fluctuation  in  the  ground-water 
elevation.  Thirtv-two  linear  feet  df  the  8-inch  experimental  tile 
drain  along  the  South  Canal  were  taken  up,  examined,  and  replaced 
with  new  tue. 

Irrigable  land  surveys. — ^The  field  work  in  connection  with  the 
measurement  and  classification  of  the  irritable  area  and  the  office 
mapping  work  was  prosecuted  continuouiuy  throughout  the  year, 
and  is  about  80  per  cent  completed. 

Permanent  tmprovements  and  land. — ^Very  little  construction 
work  was  accomplished  under  this  feature,  except  for  some  minor 
additions  to  existmg  section  houses  and  for  the  removal  and  remodel- 
ing of  tiie  Ironstone  headworks  section  house. 

SEEPAGE  AND  DBAINAGE. 

Considerable  areas  in  the  Uncompahgre  Valley  are  suffering  from 
an  excess  of  ^ound  water,  largely  caused  by  excessive  and  careless 
use  of  irrigation  water.  This  condition  is  no  doubt  aggravated  by 
the  system  in  use  of  furnishing  water  on  a  continuous  flow  basis. 
The  seeped  lands  are  by  no  means  confined  to  the  river  bottom. 
About  6,500  acres  have  oeen  drained  in  the  valley.  Some  of  this 
work  was  performed  by  the  individual  farmers,  but  all  the  large  un- 
dertakings were  carried  through  by  the  drainage  firm  of  Elliott  & 
Meaker.  The  cost  per  acre  for  drainage  varies  from  $25  to  $75, 
depending  upon  the  distance  the  tile  trenches  have  to  be  carried  be- 
fore securmg  an  outlet. 

No  drainage  construction  has  been  accomplished  by  the  jservice. 
The  preliminary  drainage  surveys  were  begun  during  the  spring  of 
1915. 
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On  March  22, 1909,  proposals  were  issued  for  the  reconstruction  of 
schedule  18  of  the  South  Canal.  Only  one  bid  was  received  for  this 
work  at  an  approximate  price  of  $35,000.  This  bid  was  rejected 
and  a  portion  of  the  work  readvertised,  the  balance  being  accom- 
plished by  Government  forces.  The  total  cost  of  the  work  as  com- 
pleted amounted  to  $29,986.82.   ' 

On  October  21,  1912,  only  one  bid  was  received  for  the  excavation 
of  schedule  2  of  the  West  Canal  extension  approximating  $15,175. 
This  bid  was  rejected  and  work  readvertised.  The  total  cost  of  the 
work  as  completed  amounted  to  $11,222.40. 

BOABD  AND  OTHEB  BEFOBTS. 


Date. 


Subject. 


PeraoDiiel. 


Oct.  18,1901 

May  13, 1904.... 

July  10, 1904.... 

November,  1904 . 
September,  1906. 

Sept.  15, 1905... 

Jan.  5, 1910 

Nov.  12, 1912. . . 

Feb.  27,  1913..., 
July  15,  1913.... 

Aug.  27,1913.... 
Nov.  21,  1914.... 
Dec.  12,  1914.... 

Dec.  14,  1914.... 

Do 

1916 


Geological  report  on  State  tunnel  loca- 
tion. 
Feasibility    of    Uncompahgre    Valley 

project. 
Plans  and  speciflcations  of  Gunnison 

Tunnel. 

Geological  formation  of  Vernal  Mesa 

Rejection  of  bids,  second  advertisement 

Gunnls<si  Tunnel. 
Report  on  bids  for  excavation  of  South 

Canal. 

A  Ileal  i  investigations 

Concrete  lining  in  Gunnison  Tunnel  and 

South  Canal. 
Progress,  Uncompahgre  Valley  Project. 
Agricultural  and  economic  inspection 

report,  Uncompahgre  Valley  project. 

DishiteDation  of  concrete 

Unification  report 

Uncomphgre  valley  project 

Uncomphgre  water  supply 

Gunnison  Tunnel  capacity 

Board  of  Review  report , 


Whitman  Cross. 

A.  P.  Davis,  George  Y.  Wlaner,  W.  H. 

Sanders. 
W.  H.  Sanders.  George  Y.  Wlaner,  J.  H. 

Quinton,  I.  W.  McGonnell. 

C.  E.  Slebenthal. 

W.  H.  Sanders,  J.  H.  Quinton,  C.  H. 

Fitch,  I.  W.  McConneU. 
W.  H.  Sanders,  J.  H.  Quinton,  A.  L. 

Fellows. 
J.  Y.Jewett. 

D.  C.  Henny,  R.  F.  Walter,  C.  T.  Pease. 

A.  P.  Davis,  R.  F.  Walter,  C.  T.  Pease. 
F.  W.  Hanna. 

A.  P.  Davis. 

I.  D.  O'Donnell. 

I.  D.  O'Donntell.  D.  C.  Henny,  R.  F. 

Walter,  F.  D.  Pyle. 
D.  C.  Henny,  C.  T.  Pease,  R.  F.  Walter. 

F.  D.  Pyle. 
D.  C.  Henny,  C.  T.  Pease,  R.  F.  Walter, 

F.  D.  Pyle. 
P.  J.  Preston,  C.  T.  Pease,  Geo.  W.  Bruce. 


OFEBATION  AND  MAINTENANCE. 

During  the  season  of  1915  the  Keclamation  Service  supplied  and 
distributed  water  for  the  irrigation  of  41,463  acres  of  land,  4,041 
acres  of  which  were  supplied  from  the  South  Canal  system;  3,678 
acres  from  the  West  Canal  system ;  20,628  acres  from  the  Montrose  & 
Delta  Canal  system;  3,991  acres  from  the  Loutsenhizer  Canal  sys- 
tem; 3,874  acres  from  the  Selig  Canal  system;  3,740  acres  from  the 
East  Canal  system;  and  1,511  acres  from  the  Garnet  Canal  system. 
The  following  private  canals,  the  owners  of  which  have  entered  into 
agreements  to  transfer  them  to  the  United  States,  were  supplied  with 
Gimnison  water:  Logan,  Chipeta,  North  Mesa,  Homerun,  and  Delta 
Chief. 

During  the  season  264,060  acre-feet  of  water  were  diverted  into 
canals  operated  by  the  service,  231,271  acre- feet  of  this  amount  being 
delivered  to  the  land.  All  water  was  furnished  on  a  continuous  flow 
rental  basis;  the  charge  was  $80  per  second-foot  per  season  for  all 
consumers  under  all  canal  systems,  except  as  noted  below.  The  con- 
sumers under  the  Loutsenhizer,  Selig,  and  East  Canal  systems,  who 
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possessed  water  rights  in  the  old  Loutsenhizer  ditch,  were  furnished 
water  at  the  rate  of  $20  per  second-foot  for  Uncompahgre  priority 
water  and  $60  additional  per  second-foot  for  Gunnison  water.  A  few 
consumers  under  the  Montrose  &  Delta  Canal  system  were  furnished 
Uncompahgre  priority  water  at  rates  varying  from  $36  to  $40,  de- 
pending upon  the  terms  of  the  contracts  they  held  with  the  old  canal 
company.  Private  canals  were  furnished  Gunnison  water  at  tiie 
South  Canal  outlet  at  the  rate  of  $60  per  second-foot  per  season. 

No  particular  difficulties  were  experienced  in  the  operation  of  the 
Gunnison  Tunnel,  West,  Loutsenhizer,  and  Garnet  Canal  systems. 
During  the  spring  floods  the  usual  expense  was  imdergone  m  pro- 
tecting canal  head  gates  and  in  preventing  them  from  clogging  up 
with  drift  and  other  foreign  material.  The  South  Canal  was  shut 
down  at  nine  different  times  for  a  total  of  34^  days  to  make  repairs  to 
the  South  Canal  outlet,  to  the  concrete  lining  below  drop  No.  3  of 
series  No.  1,  and  to  the  concrete  lining  between  Tunnels  1  and  2.  At 
the  close  of  the  irrigation  season  extensive  repairs  were  made  to  the 
concrete  lining  between  Tunnels  Nos.  1  and  2,  1,300  linear  feet  of 
new  lining  being  placed  on  top  of  the  old  concrete  lining.  Irrigation 
from  the  West  Canal  system  started  additional  slides  on  the  upper 
slope  of  the  Montrose  and  Delta  Canal  in  the  sidehill  section,  necessitat- 
ing the  building  of  additional  drains  to  relieve  the  condition.  A  break 
occurred  in  the  canal  bank  of  the  Kin§  lateral  extension,  and  a  flume 
sheet  failed  in  one  of  the  flimies  on. this  lateral,  necessitating  a  shut- 
down of  one  and  one-half  days  to  make  the  necessary  repairs.  The 
sidehill  section  of  the  Selig  Canal,  a  few  miles  below  the  head  gate, 
gave  considerable  trouble  due  to  the  slipping  banks.  A  small 
flood  washed  around  16  drops  on  the  laterals  of  the  lower  Selig  Exten- 
sion Canal.  Several  drops  on  the  new  laterals  of  the  East  Canal 
system  were  washed  out  and  replaced. 

During  the  irrigation  season  the  operating  force  was  employed  in 
regulating  the  distribution  of  water  and  in  making  minor  repairs, 
and  during  the  remainder  of  the  year,  weather  permitting,  the  same 
force  was  engaged  in  clearing  the  canals  of  vegetable  growth  and 
deposits  of  sand  and  gravel  and  in  repairing  and  installing  minor 
structures. 

Historical  review,  Uncompahgre  Valley  project. 


Item. 


1911 


1912 


1913 


1914 


1915 


19161 


Acreage  for  which  service  was  prepared  to  sup- 
ply water 

Acreage  irrigated 

Hiles  of  canal  operated 

Water  diverted,  acre-feet 

Water  delivered  to  land,  acre-feet 

Per  acre  of  land  irrigated,  acr»-f eet 


30,000 
20,995 
131.0 
112,706 
113,789 
5.44 


44,500 
27,887 
210.7 
139,932 
133,912 
4.81 


48,000 
31,428 
228.0 
182,191 
160,056 
5.09 


52,338 
33,873 
279.5 
183,342 
171,268 
5.06 


62,147 

41,468 

355.8 

264,060 

231,271 

5.56 


85,000 

55,000 

400.0 

330,000 

288,750 

5.25 


1  Estimated. 


SETTLEMENT. 


No  public  land  under  this  project  is  open  to  entry  and  no  public 
notices  have  been  issued,  except  the  general  public  notice  issued 
September  24,  1914.  One  hundred  and  sixty-ei^ht  farm  units  were 
opened  for  entry  by'  the  Secretary  of  the  Interior  on  September  1, 


Digitized  by 


Qoo^^ 


126       FIFTEENTH  ANNUAL  REPOBT  OF  RECLAMATION  SEBVIGE. 

1915.  Seventy  of  these  units  were  filed  on  and  the  remaining  un- 
entered units  were  again  withdrawn  from  entry  by  the  Secretary  on 
October  8,  1915.  The  only  settlement  that  has  taken  place  during 
the  year  has  been  due  to  the  transfer  of  private  lands,  to  the  sub- 
division into  smaller  tracts  of  the  larger  holdings,  and  to  the  addi- 
tional farm  units  entered  under  the  land-opening  order  of  September 
1,  1915.  An  agricultural  adviser  was  assigned  to  the  project  on 
October  10,  1915;  his  efforts,  for  the  present,  are  being  confined  to 
the  promotion  of  the  live-stock  industry. 

Tnere  is  no  experiment  farm  on  the  project,  but  considerable  in- 
tei^est  is  manifested  in  the  work  the  Colorado  Agricultural  CoUe^ 
is  accomplishing  in  experimental  work.  Once  each  year  an  agri- 
cultural special  train  passes  through  the  .State  and  spends  several 
hours  in  each  of  the  principal  agricultural  towns.  Exhibits  of 
various  crops  are  shown  and  lectures  given,  and  this  yearly  demon- 
stration has  proven  to  be  of  great  interest  and  success.  Specialists 
have  been  sent  out  by  the  United  States  Department  of  Agriculture, 
the  Colorado  State  Agricultural  College,  ana  the  agricultural  depart- 
ment of  the  Denver  &  Rio  Grande  Railroad  Co.  to  effect  permanent 
organizations  in  all  of  the  principal  towns  in  the  interest  of  ^^  better 
farming."  Practical  domestic  science  clubs  have  been  established 
in  a  number  of  the  schools.  The  Grange  Cooperative  Association, 
the  members  of  which  belong  to  the  four  leading  granges  of  the  val- 
ley, is  in  a  flourishing  concution.  The  Western  §lope  Fair  is  held 
annually  at  Montrose  during  September  and  has  been  a  financial 
success. 

Settlement  data,  Uncompahgre  VaUey  project 


Item. 


Total  aiimber  of  fanns  on  projept 

Population 

Number  of  Irrigated  f anna 

Operated  by  owners  or  managers . . . 

operated  by  tenants 

Fopolatlon 

Nmnber  of  towns 

Population 

Total  population  in  towns  and  on  farms 

Number  of  public  schools 

Number  of  churches 

Number  of  banlcs 

Total  capital  stock 

Total  amount  of  deposits 

Total  number  of  depositors 


1012 


1,345 
5,171 
1,345 

|:i 

5,171 

3 

6,330 

11,491 

34 

(') 


1018 


1,344 

4,365 

1,844 

839 

505 

4,365 

3 

6,400 

10,665 

36 

33 


1914 


010 

3,043 

010 

651 

850 

3,043 

3 

6,500 

0,443 

33 

36 

8 
8435,000 
81,693,613.64 
5,050 


1015 


1,107 

8,561 

1,107 

,615 

493 

3,561 

3 

6,500 

10,061 

24 

.36 

8 
8360,000 
81,566,963.15 
5,975 


1916 


8 

8360,000 

83,083,999.48 

8,000 


^Nodata. 


The  data  given  for  the  years  1914  jand  1915,  under  items  1  to  6, 
apply  only  to  the  farms  irrigated  from  canals  operated  by  the  service. 
The  data  for  other  years  include  farms  irrigated  from  private  canals. 


CBOP& 


The  year  1915  was  a  fair  crop  year ;  fair  prices  were  received,  and  as 
a  result  the  general  prosperity  and  financial  condition  of  the  valley 
were  improved  to  a  certam  extent.  This  improvement  is  also  due  to 
the  fact  that  a  large  number  of  farmers  entered  into  the  live-stock 
industry  on  a  small  scale.    Alfalfa,  wheat,  oats,  potatoes,  apples,  and 
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sugar  beets  had  the  largest  acreage  in  the  order  named.  Onions,  alfalfa 
se^^  apples,  small  fraits,  and  potatoes  gave  the  largest  return  per 
acre  of  crop.  Alfalfa,  potatoes,  wheat,  apples,  sugar  beets,  and  oats 
gave  the  largest  percentage  of  the  total  returns.  The  increased  acrease 
of  alfalfa  was  due  to  the  increase  in  the  live»-stock  industry  and  to  the 
realization  of  the  value  of  alfalfa  as  a  rotation  crop.  The  increased 
acreage  of  sugar  beets  was  due  to  increased  prices  offered  by  the  sugar 
company.  The  increased  acreage  of  com  was  the  largest  of  any  crop 
and  was  due  to  the  increase  in  the  hog  industry.  The  increased  acre- 
age of  wheat  was  due  tp  the  high  prices  prevalent.  The  decreased 
acreage  of  oats  and  potatoes  was  due  primarily  to  the  low  prices  that 
prevailed  for  the  past  few  years.  The  decreased  yields  in  practically 
all  crops  were  due  to  the  spring  frosts  and  the  exceptionally  dry  mid- 
sununer.  Grasshoppers  caused  considerable  damage  to  crops  m  cer- 
tain sections  of  the  project.  The  crop  outlook  for  1916  is  good.  The 
][ield  of  the  first  cutting  of  alfalfa  will  be  below  normal,  due  to  the 
cool  weather  prevailing  during  the  spring.  The  spring  frosts  seri- 
ously injured  the  fruit  crop.  All  other  crops  are  in  excellent  con- 
dition. 

Crop' report,  Uncompahgre  Valley  project,  Colorado,  year  of  1915, 


Crop. 


Area 

(acres). 


Unit  of 
yield. 


Yields. 


To^l. 


Average 
per  acre. 


Values. 


Per  unit 
of  yield. 


Total. 


Per  acre. 


Alfelfahay... 
AUUlkseed... 

Apples 

Barley 

Beans 

Beets,  sugar. . 
Clover  hay... . 
Glover  seM... 
Com,  Indian.. 
Com.  fodder. . 
Ftolis,  small. 
Garden 


C&.'. 


Onions... 
Pasture... 
Feaclies.. 
Pears..... 

Pmnes... 
Potatoes,  wkito.. 
By 


WhUi. 


Jjtn  dnplioatod  areas. 


Total  eroi^>ed  acreage 


folnted,  not  oropped: 
MQobearins  orohard. .. 

Young  aMJBtffft 

Qronnd  fall  plowed — 

MIsfiellftneona 

Less  dupUoated  areas. . 

Total  inlgated  aonage 


16,611 

14 

1,732 

845 

148 

1,733 

131 

1 

1,167 

282 

66 

160 

853 

6,385 

226 

1,287 

174 

13 

40 

18 

8,776 

33 

^  7,218 

168 

486 


40,563 


1,105 
li662 
1,047 
108 
3,012 


41,4«3 


Ton 

Bushel. 
Pound. 
Bushel. 
..do.... 

Ton 

..do.... 
Bushel. 
..do.... 

Ton 

Pound. 


43,486 
140 

8,873 

1,862 

12,355 

222 

12 

36,734 

856 

06,475 


2.6 

10.0 

6,739 

25.7 

12.6 

7.2 

1.7 
12.0 
31.5 

3.0 
1,007.0 


16.01 
9.57 

.014 

.66 
2.56 
5.03 
6.58 
4.06 

.85 
4.46 

.073 


Ton 

Bushel. 
..do.... 


650 
143,240 
56,950 


1.8 
26.6 
253.1 


6.72 
.41 
.58 


Pound. 
..do.... 
Bushel. 
Pound. 
Bushel. 
..do.... 
..do.... 
..do... 


215,540 

18,800 

736 

25,100 

630,332 

528 

176,731 


1,280 

1,446 
18.4 

1,895 
166.9 
16.0 
24.5 


.018 
.030 
.72 
.022 


1261,361 

1,340 

138,413 

5,887 

4,773 

62,205 

1,460 

49 

31,275 

3,815 

4,841 

0,221 

4,368 

60,176 

32,888 

11,020 

3,938 

567 

530 

557 

244,961 

466 

156,373 

6,431 


S1&78 
05.n 
79.91 
17.06 
32.25 
36.10 
11.15 
40.00 
26.80 
13.53 
73.34 
57.63 
12.37 
ia99 

146.17 
8.60 
22.64 
43.62 
13.25 
30.94 
64.89 
14.12 
21.53 
38.28 


Total  and  average. 


1,044,915 


25.76 


Areas. 


Total  irrigable  area  farms  reported . 
Total  irrigated  area  farms  reported . 

Under  rental  contracts 

Total  cropped  area  farms  reported . . 


Acres. 


62,147 
41,463 
41,463 
40,553 


Farms. 


Per 
cent  of 
project. 


1,107 
1,107 
1,107 
1,107 


44 

30 
30 


Digitized  by 


Google 


128       FIFTEENTH  ANNUAL  EEPORT  OF  RECLAMATION  SERVICE. 

FINANCIAL  STATEMENT. 

[Financial  statement  In  detail,  showing  assets,  liabilities,  reseryes,  and  capital,  given  ia 

appendix,  p.  701.] 

Feature  costs  of  Uncompahgre  Valley  project  to  June  SO,  1916. 


Features. 


Subfeature. 


Principal 
feature. 


Examination  and  surveys 

Storage  works  (Taylor  Fark  dam). . 
Canal  system: 

Diversion  dam  and  headworks . 

Gunnison  Tunnel 

South  Canal 


Lateral  system 
ith 


S115,6M.64 

2,988,913.67 

856,844.28 


South 

West 

Montrose  &  Delta . 

Loutsenhizer 

Selig 

Ironstone 

East 

Oamet 


46,768.91 
268,023.39 
547,676.00 
109,097.79 
335,049.27 
239,088.98 
259,867.95 
4,920.62 


Drainage  system 

Power  system  (preliminary  and  general  work) 

Farm  units 

Permanent  Improvements  and  lands 

Telephone  sy  s  te  m 

Operation  and  maintenance  during  construction  (water  rental  basis) . 
Plant  accounts 


Gross  cost  of  construction  of  project  to  June  30, 1916. 
Less  revenues  earned  during  construction  period: 

Rental  of  buildings 

Rental  of  irrigation  water 

Contractors'  freight  refunds 

Other  revenues,  unclassified 

Profit  on  mess-house  operations 

Profit  on  mercantile  store  operations 

Profit  on  hospital  operations 


Net  cost  of  construction  of  project  to  June  30, 1916. 


18,399.98 
369,741.51 
2,646.66 
5.00 
7,575.31 
20,419.44 
3,228.68 


f96,46L45 
12,696.92 


3,961,362.49 


1,810,493.82 

2,792.36 

273.85 

24,524.22 

58.109.76 

6, 788. 48 

505,547.09 

4,588.60 


6,483,640.03 


422,007.58 


6,061,632.45 


Estimated  cost  of  contemplated  work,    Uncompahgre   Valley  project,  during 

fiscal  year  1917, 


Features. 


Examination  and  surveys. . 

Storage  system 

Canal  system: 

Gunnison  Ri\'er  weir. . 

Gunnison  Tunnel 

South  Canal  system. . . . 


Lateral  system: 

South  Canal  lateral  system 

West  Canal  system 

Montrose  &  Delta  Canal  system. 

Loutsenhizer  Canal  system 

Selig  Canal  system 

Ironstone  Canal  system 

East  Canal  system 

Garnet  Canal  system 


Drainage  s  ystem 

Farm  units 

Permanent  Improvements  and  land 

Telephone  system i 

Operation  and  maintenance  during  construction  (water  rental  basis) 

Operation  and  maintenance  under  public  notice 

Messes 

Mercantile  stores 

Hospitals 


Total. 


$300.00 
6,700.00 
13,000.00 


2,000.00 
2,000.00 
3,000.00 
20,000.00 
15,000.00 
100,000.00 
3,000.00 
800.00 


Principal 
feature. 


91,000.00 

i,ooaoo 


20,000.00' 


145,80a00 

5,ooaoe 
7,6oaoo 
2,ooaoo 

100.00 

6o,ooaoo 
50,ooaoo 

3,000.00 
400.00 

i,6oaoo 


297,40a00 
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D.  W.  Cole,  senior  engineer,  Boise,  Idabm 
LOCATION. 

Conntles:  Ada,  Boise,  Canyon,  and  Elmore. 

Townships :  1  S.  to  5  N.,  Rs.  6  W.  to  6  B.,  Boise  meridian,  and  Tps.  21  and 
22  S.,  R.  46  B.,  Willamette  meridian. 

Railroads:  Oregon  Short  Line;  Boise,  Nampa  &  Owyhee,  and  Idaho  Northern 
(now  branches  of  Oregon  Short  Line) ;  Boise  Valley  Traction ;  Caldwell  Trac- 
tion; Boise  &  Arrowrock,  and  Intermonntain. 

Railroad  stations  and  estimated  population  January  1,  1916:  Boise,  25,000; 
Nampa,  4,500;  Caldwell,  4,500;  Meridian,  650;  and  Knna,  200. 

WATEB  SXTPFLY. 

Source  of  water  supply :  Boise  River. 
Area  of  drainage  basin :  2,610  square  miles. 

Annual  run-off  in  acre-feet  of  Boise  River  near  Highland  (2,610  square 
miles),  1895  to  1915:  Maximum,  3,829,800;  minimum,  1,119,530;  mean,  2,185,012. 

AGBIGULTUBAL  AND  CLIMATIG  CONDITIONS. 

Area  for  which  the  service  is  prepared  to  supply  water  season  of  1916: 
230,000  acres,  including  20,422  acres  of  land  in  territory  of  New  York  Canal  Co. 

Area  under  water-right  applications  and  rental  contracts  season  of  1916: 
118,000  acres. 

Area  under  i^pecial  contracts:  80,000  acres. 

Length  of  irrigation  season :  From  April  1  to  October  31 — ^214  days. 

Average  elevation  of  irrigable  area :  2,500  feet  above  sea  level. 

Rainfall  on  irrigable  area:  At  Boise  station  for  33  years,  average,  12.71 
inches;  1915.  18.31  inches. 

Range  of  temperature  on  irrigable  area :  —28*  to  107*  F. 

C!haracter  of  soil  of  irrigable  area:  Clayey  loam,  light  sandy  loam,  and 
sandy  loam. 

Principal  products:  Alfalfa,  wheat,  oats,  potatoes,  apples,  prunes,  and  small 
fruits. 

Principal  markets:  Boise,  Nampa,  Caldwell,  and  Meridian,  Idaho;  Portland, 
Oreg.,  and  eastern  cities. 

LANDS  OPENED  FOB  IBBIGATION. 

The  project  has  not  yet  been  formally  opened. 

Limit  of  area  of  farm  units :  Public,  80  acres ;  private,  160  acres. 

CHBONOLOOIGAI  6ITUHABY. 

Reconnoissance  made  and  preliminary  surveys  begun  in  1902. 
Construction  recommended  by  board  of  en^Bneers  February  15,  1905. 
Construction  authorissed  by  Secretary,  March  27,  1905. 
Main  canals  of  New  Tork  Canal  Co.  and  Idaho-Iowa  Lateral  &  Reservoir  CSo. 
acquired  March  3,  1906. 

First  irrigation  by  Reclamation  Service,  season  of  1906. 
Boise  River  Dam  completed  September,  1908. 
Arrowrock  Dam  completed  November,  1915. 
Upper  Deer  Flat  embankment  completed  March,  191L 
Deer  Flat  Forest  embankment  completed  June,  191L 

61309**— 1(J 9  120 
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Lower  Deer  Flat  embankment  completed  January,  1912. 

Boise  River  power  plant  completed  May,  1912.  ' 

Pioneer  district  drainage  completed  Jnne,  1916. 

Pioneer  and  Nampa  &  Meridian  districts  cooperative  drainage  begun 
December,  1915,  and  50  per  cent  completed  June  80,  1916. 

Nampa  &  Meridian  district  drainage  began  December,  1915,  and  40  per  cent 
completed  June  80,  1916. 

Project  90  per  cent  completed  June  80,  1916. 

IBBIGATION  FLAN. 

The  irrigation  plan  of  the  Boise  project  provides  for  storage  of  water  in 
the  Arrowrock  Reservoir  on  Boise  River,  about  22  miles  above  Boise,  and  In  ' 
the  Deer  Flat  Reservoir  near  Caldwell  and  Nampa,  Idaho;  the  diversion  of 
water  from  Boise  River  by  the  Boise  River  Dam,  about  8  miles  above  Boise; 
the  distribution  of  water  on  the  south  side  of  Boise  River,  through  the  Main 
Canal,  leading  from  the  dam  to  the  Deer  Flat  Reservoir;  distributing  laterals 
heading  in  the  Main  Canal ;  distributing  canals  heading  in  the  Deer  Flat  Reser- 
voir ;  and  distributing  canal  systems  heading  in  the  Boise  River  below  the  Boise 
River  Dam ;  and  the  distribution  of  water  on  the  north  side  of  the  Boise  River 
to  a  small  area  of  land  east  of  Boise  through  a  canal  system  heading  at  the 
Boise  River  Dam.  The  United  States  claims  all  waste,  sewage,  spring,  and 
percolating  water  arising  within  the  project,  and  proposes  to  use  such  water  in 
connection  therewith. 

SXTMMABY  OF  GENERAL  DATA  FOS  BOISE  FBOJEGT  TO  JUNE 

80,  1916. 
Areas: 

Irrigable  acreage  when  project  is  complete 255, 000 

Public  land  entered  June  30,  1916 73, 785 

Public  land  open  to  entry  June  30, 1916 420 

State  land  June  30,  1916 8, 700 

Private  land  June  30,  1916 172, 095 

Acreage  Service  could  have  supplied  season  of  1915 207, 000 

Estimated  acreage  Service  can  supply  July  1, 1917 230, 000 

Acreage  actually  irrigated  season  of  1915 '. 97, 127 

Acreage  cropped  under  irrigation  season  of  1915 90, 240 

Crops: 

Value  of  irrigated  crops  season  of  1915 *  $1, 526, 873 

•  Value  of  irrigated  crops  per  acre  cropped $21, 87 

Finances : 

Estimated  cost  of  completed  project $12, 800, 000 

Total  construction  cost  to  June  30,  1916 $11, 498, 547. 82 

Per  cent  complete  June  80,  1916 90 

Appropriation  for  fiscal  year  1917,  total $650, 000 

Allotment  for  construction  fiscal  year  1917 $435, 000 

Estimated  per  cent  complete  June  30, 1917 93 

Appropriation!  fiscal  year  1916 $1,650,000.00 

Decrease  under  10. per  cent  provision  of  act-         59, 000. 00 

Total  appropriation ^ $1, 591, 000. 00 

Expenditures  during  fiscal  year 
chargeable  to  1916  appropria- 
tion- 
Disbursements  $616,  815. 68 

Transfers 38, 832.  72 

$655, 148. 40 

Registered  liabilities  chargeable  to  1916 

appropriation 86. 407. 91 

$741,  556. 31 

Unencumbered  balance  July  1, 1916 __„_—        $849, 443. 69 

■■'        ■■■■  —      ■       ■   ■ '  .III.. 

*  From  69,818  acres  on  which  crop  census  was  taken. 
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Repayments : 

Water-rental  charges — 

Accrued  to  June  80,  1916 $378,721.99 

CJollected  to  June  30,  1916 $359, 136. 34 

Uncollected  June  30,  1916-J $19,5a'5.65 

Power  earnings — 

Accrued  to  June  30,  1916 $50,312.46 

Collected  to  June  30,  1916 $50, 312. 46 

Drainage : 

Estimated  acreage  damaged  by  seepage  to  June  30,  1916 18, 750 

Miles  of  drains  built  to  June  30,  1916— 

Open 96. 6 

Qosed ^ 0. 8 

Total 97. 4 

EiStimated  acreage  protected  by  drains  built  to  June  30, 

1916 38, 500 

EiStimated  acreage  to  be  protected  by  authorized  system 83, 500 

Expended  to  June  30,  1916,  for  drainage  works  completed 

and  uncompleted $480, 169. 37 

HI8T0BY  OF  GONSTBUGTION  AND  EKOINEEBINO  FEATUBES. 

DEER  FLAT  RESERVOIB. 

An  important  feature  of  the  project  is  the  Deer  Flat  Eeservoir, 
situated  about  4  miles  west  of  Nampa,  Idaho.  To  form  this  reservoir 
two  dams  were  required,  knowfi  as  the  Upper  Deer  Flat  embank- 
ment and  the  Lower  Deer  Flat  embankment.  The  upper  embank- 
ment has  a  maximum  height  of  70  feet  and  a  length  of  crest  of  4,000 
feet  and  contains  932,200  cubic  yards  of  material.  The  lower  em- 
bankment has  a  maximum  height  of  40  feet,  a  length  of  crest  of  7,200 
feet,  and  contains  936,600  cubic  yards  of  material. 

During  the  summer  and  fall  of  1905  plans  and  specifications  were 

Prepared  for  the  construction  of  the  upper  and  lower  Deer  Flat  em- 
anJnnents,  the  dam  and  diverting  works  on  Boise  River,  and  the 
main  canal  from  the  diversion  dam  to  the  Deer  Flat  Reservoir.  In 
October,  1905,  these  plans  and  specifications  were  reviewed  by  a 
board  of  engineers  consisting  of  Messrs.  A.  J.  Wiley,  D.  C.  Henny, 
D.  W.  Ross,  and  F.  C.  Horn  and  recommended  k)  the  department  for 
approval  and  advertisement.  Proposals  for  the  construction  of  these 
works  were  opened  February  1,  1906.  All  bids  received  for  the  con- 
struction of  the  Upper  Deer  Flat  embankment  were  deemed  exces- 
sive and  were  rejected,  and  construction  by  Government  forces  was 
authorized.  The  work  was  completed  in  September,  1908.  A  con- 
tract was  awarded  on  June  16, 1906,  for  the  construction  of  the  Lower 
Deer  Flat  embankment,  and  this  work  was  completed  in  January, 
1908. 

In  November,  1910,  a  start  wag  made  in  placing  a  gravel  blanket 
on  the  upper  embankment.  This  was  finished  in  March,  1911, 101,400 
cubic  yards  having  been  placed.  In  April  a  road  was  finished 
from  the  upper  to  the  lower  embankment  along  the  flow  line  of 
the  reservoir.  A  small  embankment  known  as  the  Forest,  con- 
taining 19,200  cubic  yards  of  material,  was  placed  at  a  point  along 
this  road,  and  the  machinery  moved  over  this  road  to  the  lower 
embankment,  where  a  gravel  facing,  containing  226,400  cubic  yards, 
was  finished  in  January,  1912. 
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In  February,  1913,  a  concrete  tower  was  placed  at  the  Deer  Flat- 
Caldwell  Canal  outlet. 
This  completed  the  Deer  Flat  Reservoir. ' 

BOISE  DIVERSION  DAM. 

The  diversion  of  water  from  Boise  River  into  the  main  canal  sup- 
lying  water  to  distributing  laterals  and  Deer  Flat  Reservoir  is  accom- 
Slished  by  means  of  a  dam  on  Boise  River  about  8  miles  southeast  of 
►oise,  Idaho.  The  dam  is  built  of  rubble  concrete  masonry  founded 
on  compact  gravel  and  is  35  feet  in  height  above  the  river  bed  and  400 
feet  in  length.  Proposals  for  the  contraction  of  the  dam  and  diver- 
sion works  were  opened  Februarv  1,  1906,  a  contract  was  executed 
February  21,  1906,  and  the  work  completed  in  October,  1908.  A 
contract  for  the  gates,  guides,  and  lifting  devices  to  be  used  in  the 
diversion  tunnels  and  canal  headworks  was  executed  April  5,  1906, 
and  delivery  of  the  material  was  completed  in  April,  1907.  The  gates 
were  installed  by  the  contractor  for  constructing  the  dam  and 
diverting  works. 

MAIN  SOTTTH  SIDE  CANAL. 

The  main  canal  of  the  project  heads  at  the  Boise  diversion  dam 
and  follows  the  course  of  the  canal  acquiriBd  in  1906  from  the  New 
York  Canal  Co.  and  the  Idaho-Iowa  Lateral  &  Reservoir  Co.,  a 
distance  of  26  miles  to  Indian  Creek.  '  The  waters  are  here  discharged 
into  the  creek  and  conveyed  through  its  channel  for  a  distance  of 
about  9  miles  and  there  diverted  into  a  new  canal  8  miles  in  length, 
discharging  into  Deer  Flat  Reservoir.  The  construction  of  this  canal 
consisted  of  enlarging  portions  of  the  existing  canal  from  the  head- 
works  to  Indian  Creek  and  the  construction  of  a  canal  from  Indian 
Creek  to  Deer  Flat  Reservoir.  The  capacity  of  the  canal  before 
enlargement  was  about  200  second- feet  and  the  capacity  to  which  it 
was  to  be  enlarged  at  this  time  was  1,500  second-feet.  The  proposals 
received  on  February  1, 1906,  for  the  first  part  of  the  work,  from  the 
diversion  dam  to  Indian  Creek,  were  deemed  unsatisfactory,  but  a 
contract  was  awarded  at  that  time  for  the  portion  of  the  canal  from 
Indian  Creek  to  Deer  Flat  Reservoir.  The  contract  was  executed 
in  February,  1906,  and  the  work  completed  in  March,  1908.  The 
work  of  enlarging  the  canal  from  Boise  River  to  Indian  Creek  as  a 

Sart  of  the  main  canal,  after  the  rejection  of  bids  under  specifications 
\o.  68,  was  readvertised  under  specifications  No.  79.  Proposals  were 
opened  April  16,  1906,  and  two  contracts  for  different  parts  of  the, 
work  were  executed  on  April  19  and  May  12,  respectively.  The  con- 
tract for  the  part  of  the  work  beginning  ajt  the  diversion  dam  was 
completed  in  April,  1908.  The  contractor  for  the  other  portion  of 
the  work  carried  it  on  so  unsatisfactorily  that  it  was  necessary  to 
suspend  the  contract  on  October  27,  1908,  after  which  time  the  work 
was  done  by  Government  forces  and  completed  in  January,  1909. 
During  the  years  1909  and  1910  parts  of  the  canal  were  lined  with 
concrete  and  concrete  checks  were  constructed. 

The  enlargement  of  the  main  canal  from  1,500  to  2,500  second-feet 
was  begun  in  1909  and  completed  by  April,  1912.  A  4-inch  con- 
crete lining  was  placed  in  stretches  of  various  lengths  where  seepage 
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was  large  between  stations  (M12  and  stations  924-958.  The  bottom 
width  of  the  lined  sections  is  40  feet.  Where  not  lined  the  capacity 
of  the  canal  was  increased  by  widening  to  a  70- foot  base.  The  lin- 
ing was  done  by  Government  forces;  the  larger  portion  of  the  ex- 
cavation was  let  to  Hay  &  Elzy  and  the  Manejr  Bros.,  contractors. 

In  the  fall  of  1912  an  additional  smalP  section  was  lined,  making 
a  total  of  6.6  miles  of  linins  on  the  main  canal  above  Indian  Creek. 
To  prevent  erosion,  some  additional  stretches  have  been  paved  with 
dry  masonry  or  riprap,  and  some  stretches  graveled.  Near  the  head- 
ing, to  give  an  increased  section  in  that  portion  of  the  canal  in  which 
the  water  is  picking  up  velocity,  vertical  walls  of  concrete  and  rubble 
masonry  were  placed  on  top  of  the  lining. 

/ 

DISTRIBUTING  CANALS  AND  LATERAIiS. 

^  The  distributing  canals  and  laterals  constructed  by  the  Reclama- 
tion Service  include  main  distributing  canals  heading  at  the  Deer 
Flat  Reservoir  outlets  and  the  necessary  lateral  systems  to  convey 
the  water  to  the  irrigable  lands,  the  enlargement  and  extension  of 
existing  laterals  from  the  main  canal,  the  construction  of  new  laterals 
from  the  main  canal,  and  the  construction  of  a  few  new  laterals  from 
the  Ridenbaugh  Canal.  Construction  work  was. begun  in  1908,  the 
excavation  bemg  carried  on  mainly  by  contract  and  the  structures 
being  erected  by  Government  forces.  During  the  season  of  1908  and 
1909  a  large  part  of  the  excavation  of  the  laterals  was  done  with  the 
cooperation  of  the  Payette-Boise  Water  Users'  Association. 

During  the  fiscal  year  1910  contracts  were  let,  involving  the  ex- 
cavation of  ajjproximately  300,000  cubic  yards  of  material.  Numer- 
ous drops,  weirs,  checks,  flumes,  culverts,  and  bridges  were  built  by 
Government  forces.  In  the  fiscal  year  1911  the  system  was  extended 
to  cover  30,000  additional  acres;  in  1912,  35,000  acres;  and  in  1913, 
5,000  acres. 

The  following  important  wasteways  have  been  constructed  or 
reconstructed  of  concrete  since  1910:  Melba  and  Richards  Point 
from  the  Mora  Canal ;  Fargo,  Frohman,  Lizard,  and  Valley  Mound 
from  the  Deer  Flat  Lowline  Canal;  Golden  Gate  and  State  line 
from  the  Golden  Gate  Canal ;  and  Hubbard  Lake  wasteway  from  the 
Main  South  Side  Canal.  Aside  from  these,  less  important  waste- 
ways  have  been  constructed  on  nearly  all  of  the  principal  laterals. 
Three  large  concrete  pipe  siphons  have  been  installed,  viz:  The 
Forest,  Chance,  and  Brock.  Approximately  2  miles  of  concrete 
lining  have  been  placed  on  the  Deer  Flat  Lowline  and  Mora  Canals. 

DRAINAGE. 

Under  the  provisions  of  a  contract  entered  into  with  the  Pioneer 
Irrigation  District  drainage  work  was  begun  in  that  district  in 
November,  1913.  Two  electric  drag-line  excavators  were  placed  on 
the  work,  which  was  completed  in  July,  1915.  Open-dram  ditches 
were  dug  in'  the  natural  depressions,  and  these  have  developed  a  con- 
siderable discharge  to  the  Boise  River.  Great  success  has  attended 
the  work,  and  much  of  the  land  formerly  water-logged  has  already 
been  placed  in  cultivation  without  additional  drainage  by  individuals. 
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On  completion  of  the  first  contract  with  the  Pioneer  people  a  sup- 
plemental contract  was  entered  into  for  cooperative  drains  which 
would  carry  the  Nampa  and  Meridian  irrigation  district  drainage 
water  through  the  Pioneer  district,  and  for  such  other  drains  as  might 
seem  desirable  and  for  which  the  fund  was  sufficient.  At  this  date  all 
the  drains  provided  for  by  the  two  contracts  in  the  Pioneer  district 
proper  have  been  comj)leted,  involving  the  moving  of  2,595,602  cubic 
yards  of  dirt  and  costing  $253,539.55.  Under  the  provisions  of  the 
cooperative  drainage  contract  288,649  cubic  yards  of  dirt  have  been 
excavated,  costing  |37,069.02  to  date. 

Seepage  developed  in  the  Fargo  Basin  on  the  Snake  River  slope, 
and  in  September,  1914,  one  electric  drag-line  excavator  was  started 
on  drainage  work.  This  was  completed  in  June,  1915.  A  total  of 
275,644  cubic  yards  of  earth  was  moved,  costing  $37,643.17. 

In  December,  1915,  construction  of  drains  in  the  Nampa-Meridian 
irrigation  district  was  begun.  This  work  is  still  being  prosecuted. 
To  date  600,567  cubic  yards  of  dirt  and  1,889  cubic  yards  of  rock  have 
been  excavated,  costing  $89,377.37. 

ARROWROCK  DAM   (STORAGE  UNIT). 

The  purpose  of  this  work  was  the  construction  of  the  Arrowrock 
Storage  Reservoir,  by  the  building  of  Arrowrock  Dam  and  spillway, 
to  impoiiiM  water  for  irrigation  of  the  lands  within  the  Boise  project 
in  Idaho. 

The  dam  is  located  on  the  Boise  River,  upstream  about  22  miles,  in 
an  easterlv  direction  from  the  city. of  Boise,  and  17  miles  by  railroad 
from  Barberton,  the  end  of  the  Oregon  Short  Line  Railroad  branch 
out  of  Boise.  The  dam  is  built  at  a  point  about  4  miles  below  the 
junction  of  the  two  forks  of  the  river.  The  reservoir  is  practically 
17  miles  long,  covers  an  area  at  maximum  storage  of  2,888  acres,  and 
in  shape  resembles  the  letter  Y  due  to  the  water  backing  up  both 
forks.  The  capacity  of  the  reservoir  with  movable  crest  weir  gates 
raised  is  approximately  250,000  acre-feet. 

In  1903  and  1904  reconnoissance  surveys  were  made  at'  several 
reservoir  sites  on  the  upper  waters  of  the  Boirc  River,  which  in- 
cluded rough  surveys  of  several  dam  sites.  Estimates  of  cost  were 
made  of  storage  works  for  the  several  sites,  and  in  1910  a  party  was 
sent  out  with  a  diamond-drill  outfit  to  explore  the  foundations  at  the 
most  promising  dam  sites.  Through  a  process  of  elimination  the 
Arrowrock  site  was  chosen  as  the  most  favorable,  and  testing  of  the 
foundation  was  continued  more  in  detail  at  this  site  during  the  lat- 
ter part  of  1910  and  early  part  of  1911.  Fifty-nine  diamond-drill 
holes  were  sunk  over  the  proposed  foundation  area  and  along  the 
spillway,  besides  several  test  pits  and  tunnels  to  determine  depth  to 
bedrock  and  its  character.  In  prosecuting  this  work  one  "  Sullivan  " 
steam  outfit  and  three  "  American  "  hand  rigs  were  used.  The  con- 
clusions drawn  from  the  results  of  testing  were  favorable  and  were 
upheld  by  the  report  of  the  noted  geologist,  Prof.  W.  O.  Crosby,  who 
inspected  the  site  in  1910. 

Descrivtian  of  Arrowrock  Dam. — The  dam  is  a  concrete  structure, 
built  witn  a  gravity  section  upon  a  curved  plan,  the  radius  of  the  up- 
stream face  being  672.5  feet.    It  rests  upon  a  granite  foundation  of 
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excellent  quality,  especially  good  in  the  lower  portions,  where  it  is 
subjected  to  the  gre^Uiest  IcmmIs.  Bedrock  in  the  old  river  bed  is  from 
80  to  80  feet  below  the  present  river  bed  and  the  dam  section  has  an 
area  of  about  1  acre  at  that  dei>th.  The  dam  is  848.5  feet  high,  228 
feet  thick  at  its  base,  15.5  feet  thick  at  the  thinnest  point  near  we  top, 
and  carries  a  16-foot  roadway  across  its  top,  whidi  is  1,100  feet  long. 

At  a  distance  of  5  feet  and  18  feet,  respectively,  from  the  upstream 
face  of  the  dam  is  a  row  of  grout  holes  at  10-foot  centers  across  the 
entire  length  of  the  dam,  dnlled  26  feet  into  bedrock  and  grouted 
under  pressure.  These  holes  were  drilled  from  the  bottom  of  the  up- 
stream keywav  and  are  for  the  purpose  of  cutting  off  any  passage  of 
water  under  the  dam.  In  case  water  by  chance  finds  a  way  past  this 
'^  line  of  defense,"  provision  is  made  for  relieving  the  upward  pres- 
sure exerted  by  drainage  holes  drilled  26  feet  into  bedrodc  at  10- foot 
centers  and  at  a  distance  of  27.5  feet  from  the  upstream  face. 

In  order  to  drain  the  seepage  water  which  may  enter  the  concrete 
from  the  reservoir,  8-inch  dramage  conduits  were  formed  in  the  con- 
crete at  10- foot  centers  and  at  a  distance  of  12  feet  from  the  upstream 
face.  These  conduits  extend  to  within  10  feet  of  the  top  of  the  dam 
and  convey  any  water  which  enters  them  to  the  inspection  gallery,  to 
which  the  rock  drains  also  lead.  Water  is  conveyed  from  the  inspec- 
tion gallery  to  the  downstream  face  of  the  dam  through  24:-mch 
drains  located  at  convenient  points. 

The  inspection  gallery  occupies  a  position  near  the  upstream  face 
of  the  dam,  its  lowest  level  being  about  20  feet  above  tne  river  bed. 
At  both  abutments  the  gallery  follows  the  foundation  up  the  slope 
10  to  20  feet  away. from  the  rock  to  an  entrance  at  each  end  of  the 
dam  near  the  top. '  Entrance  to  this  gallery  is  also  made  from  a  third 
point  on  the  lava  bench  which  is  the  natural  approach  to  the  dam. 
Aside  from  being  a  part  of  the  drainage  system,  the  inspection 
gallery  makes  possible  drilling  of  other  grout  or  drainage  holes  in 
case  in  the  future  a  leak  devefops.  It  also  allows  for  the  inspection 
of  the  dam  at  aU  times. 

Conneicting  with  the  inspection  gallery  and  occupying  positions 
just  under  the  regulating  outlets  are  the  two  operating  galleries  from 
which  the  balanc^  valves  are  controlled.  These  galleries  are  16  fe^t 
from  the  upstream  face  of  the  dam,  are  87  feet  apart  in  vertical 
distance,  and  are  connected  by  a  spiral  stairway  built  of  reinforced 
concrete.  The  lower  gallery  runs  under  the  lower  set  of  regulating 
outlets  only,  while  the  upper  one  extends  along  the  entire  Jength  of 
the  dam,  connecting  with  the  inspection  gallery  at  each  abutment. 
The  upper  operating  gallery  gives  access  for  the  inspection  of  the 
upper  portion  of  the  dam. 

Contraction  joints  are  built  at  150-foot  centers,  extending  to  the 
top  of  the  dam  from  a  point  215  feet  below ;  at  50- foot  centers  from 
a  point  180  feet  below ;  and  at  25-foot  centers  from  a  point  70  feet 
below.  These  joints  were  made  by  building  alternate  sections  of  the 
dam  ahead  of  the  others,  allowing  these  to  ^^  set  up  "  before  filling  in 
agaiiist  them.  Along  these  joints  openings,  called  wells,  were  formed 
out;  three  near  the  bottom,  decreasing  to  one  near  the  top.  The  up- 
stream ^^  well "  is  5  feet  square,  while  the  other  two  are  10  feet  square. 
Five  feet  from  the  upstream  face  of  the  dam  an  annealed  copper 
Z  strip  was  placed  in  the  joint  to  cut  off  the  flow  of  water  through 
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itr  Back  of  each  upstream  or  second  well  a  drain  was  formed  in  the 
joint  which  leads  either  to  the  itiqiection  or  operating  gallery.  The 
contraction  joint  wells  were  filled  with  concrete  during  cold  weather, 
at  a  time  when  the  concrete  in  the  body  of  the  dam  was  m  a  contracted 
state. 

There  are  25  outlets  through  the  dam.  At  the  elevation  of  the  river 
bed,  248  feet  below  the  top  of  the  parapet,  are  5  sluice  outlets  60 
inches  in  diameter,  protected  by  a  trash  rack  and  contrcdled  by  60  by 
60  inch  sliding  gat^,  operated  by  oil  pressure  from  the  low  level  in- 
spection gallery.  One  hundred  and  ninety-seven  feet  below  the  top 
of  the  parapet  is  a  set  of  10  outlet&  Three  of  these  are  72  inches  in 
diameter,  reinforced  as  penstocks  for  use  in  connection  with  the 
proposed  future  power  development.  The  other  seven  are  52  inches 
in  diameter.  They  will  carry  tne  flow  of  irrigation  water  through  the 
dam.  The  outlets  at  this  elevation  are  all  protected  by  trash  racks, 
and  are  controlled  bv  58-inch  balanced  valves  operated  from  the 
lower  operating  gallery.  One  hundred  and  ten  feet  below  the 
parapets  is  a  set  of  10  regulating  outlets  similar  in  all  respects  to  the 
seven  just  mentioned  with  the  exception  of  the  trash-rack  structure, 
which  in  this  case  is  omitted.  This  set  of  outlets  is  controlled  from 
the  upper  operating  gallery. 

Description  of  spillway. — The  spillway  is  located  at  the  north  end 
of  the  dam  in  a  granite  cut.  The  weir  occupies  a  position  adjacent 
to  the  dam  along  the  north  bank  of  the  reservoir,  extending  upstream 
for  a  distance  of  402  feet.  The  water  in  entering  the  spillway  channel 
flows  over  the  weir  at  right  angles  to  the  direction  of  flow.  It  is 
given  a  high  velocity  by  building  the  bottom  of  the  channel  on  a 
steep  grade,  12  per  c^it  at  the  upper  end  and  decreasing  to  1  per 
cent  at  the  lower  end  of  the  weir.  The  spillway  is  designed  for  a 
carrying  capacity  of  40,000  second- feet  of  water.  The  channel  has 
a  maximum  width  on  the  bottom  of  about  30  feet,  2  on  1  side  slopes, 
and  is  lined  with  reinforced  concrete  anchored  to  rock.  '  Contraction 
joints  are  spaced  30  feet  apart  in  the  lining.  The  channel  carries 
the  water  past  the  dam  and  discharges  it  into  Deer  Creek,  which 
flows  into  the  Boise  River  about  800  feet  below  the  dam. 

The  water  surface  in  the  reservoir  is  sustained  at  an  elevation  6 
feet  above  the  crest  of  the  weir  by  means  of  structural  steel  movable 
crest  gates  which  rise  and  lower  automatically  or  by  hand  manipu- 
lation of  valves,  as  desired.  There  are  six  of  these  gates,  each  62  feet 
long,  separated  by  6-foot  piers. 

The  wagon  road  leading  across  the  dam  is  carried  over  the  lower 
end  of  the  q)illway  channel  by  a  96- foot  span,  16-foot  roadway,  steel 
hirfiwajr  bridge. 

iDescripUon  of  loo  conveyor. — ^It  is  estimated  that  there  are 
3,000,000,000  feet  or  timber  on  the  Boise  River  watershed  above 
Arrowrock  Dam.  To  provide  a  means  for  getting  the  logs  out  of 
the  reservoir,  over  the  dam,  and  into  the  river  again  a  log  conveyor 
has  been  built  at  the  south  end  of  the  dam.  It  is  designed  for  a 
capacity  of  60,000,000  feet  of  logs  per  season,  lasting  from  May  1 
to  July  15.  The  conveyor  consists  of  a  "  lift,"  by  which  the  logs  are 
raised  from  the  reservoir  onto  the  log  deck  by  cable  loops ;  live  rolls 
across  the  dam;  an  endless-chain  chute  390  feet  long  cm  a  62.5  per 
cent  grade;  and  a  gravity  chute  245  feet  long  on  a  32  per  cent  grade. 
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The  structures  are  built  of  reinforced  concrete  and  structural  steel. 
The  "  bull  chain  "  is  a  IJ  by  2 J  by  8  inch  B.  B.  diain  carrying  four- 
tooth  spurs  at  8- foot  centers  and  operates  at  85  feet  per  minute. 

Conetructian. — Before  beginning  actual  construction  of  the  dam 
it  was  necessary  to  perform  considerable  work  of  a  preparatory 
nature,  including  the  construction  of  a  telephone  system,  a  railroad, 
a  system  of  wagon  roads,  a  power  plant,  a  transmission  line,  a  saw- 
mill, a  construction  camp,  and  diversion  works  for  carrying  the  river 
past  the  dam  site  during  early  construction.  All  work  was  per- 
formed by  Government  forces  with  the  exception  of  the  grading  of 
the  railroad. 

Tdephone  system. — ^In  order  to  facilitate  the  construction  work  it 
was  necessary  to  establish  a  (|uick,  reliable  ;neans  of  communication 
with  the  project  office  at  Boise.  The  work  of  constructing  a  tele- 
phone line  was  started  during  February,  1911.  The  first  circuit  was 
nnished  April  18, 1911.  Later  it  was  found  necessary  to  run  a  second 
circuit  on  tbe  same  poles  to  accommodate  the  -business  properly.  The 
line  follows  the  New  York'  Canal  from  Boise  to  Barberton  and  the 
Arrowrock  Eailroad  from  that  point  to  Arrowrock.  Both  lines  are^ 
metallic  circuit  of  No.  12  iron  wire.  The  poles  are  25  feet  long  with 
5-inch  tops,  and  are  placed  25  to  the  mile.  The  wires  are  carried  on 
brackets  with  small  pony  glass  transposition  insulators.  Aside  from 
the  main  line  the  system  included  connections  with  the  sawmill, 
power  house,  railroad  and  wagon-road  construction  camps,  gauging 
stations,  and  an  adequate  system  at  Arrowrock  camps.  In  all,  there 
were  constructed  54  miles  of  telephone  line  which  gave  service  to  a 
maximum  of  54  instruments. 

Boise  and  Arrowrock  RaUroad. — ^The  railroad  is  a  standard-gauge 
steam  road  17  miles  long,  built  along  the  Boise  Biver  from  Barber- 
ton,  Idaho,  the  end  of  the  Oregon  Short  Line  branch,  to  Arrowrock. 
The  maximum  grade  on  the  main  line  is  1.5  per  cent  and  on  spurs 
8  per  cent  The  maximum  curvature  is  12*^;  all  curves  on  grades 
are  compensated.  Sixty-pound  rails  of  the  A.  S.  C.  E.  section  are 
carried  on  pine  and  fir  ties.  There  are  three  timber  bridges,  aggre- 
gating 625  feet  of  span,  and  2  miles  of  sidings.  The  equipment 
consisted  of  3  locomotives,  2  passenger  cars,  3  box  cars,  4  flat  cars, 
36  gondola  cars,  and  necessary  gasoline  and  hand  cars.  Preliminary 
surveys  were  started  in  October,  1910.  On  February  4,  1911,  au- 
thori^  was  granted  by  the  Secretary  of  the  Interior  to  construct  the 
road.  Bight  of  way  was  procured  and  construction  started  in  Jan- 
uary, 1911.  The  grading  was  let  by  contract,  the  contractor  in  turn 
subletting  a  portion  to  ^'station  men."  Track  laying  was  started  in 
July,  1911,  and  was  completed  on  November  9,  1911,  at  which  time 
all  hauling  of  freight  by  wagon  road  was  discontinued. 

On  December  11,  1911,  the  road  was  placed  upon  an  operating 
basis,  whidi  continued  without  interruption  until  February  12,  1916. 
Dispatching  was  done  by  telephone,  which  proved  very  satisfactory. 
There  were  no  wrecks  or  serious  accidents,  nor  were  there  any  serious 
injuries  to  either  passengers  or  employees.  During  the  period  of 
operation  there  were  carried  13,968,000  ton-miles  of  freight  and  90,000 
passengers  in  running  111,300  train  miles.  Of  the  freight  carried, 
concrete  aggregate  was  the  largest  single  item.  Materials  for  427,650 
cubic  yar<£  of  concrete  were  handled  from  the  gravel  pit  to  Arrow- 
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rock,  a  distance  of  l^  miles.  A  total  of  25,052  cars  were  hauled, 
the  maximum  rate  being;  100  cars  per  day. 

Wagon  roads.^-The  building  of  the  reservoir  system  made  neces- 
sary the  construction  of  wagon  roads  for  the  purpose  of  hauling 
materials  and  equipment  and  to  replace  old  roads  which  would  be 
flooded  by  filling  the  reservoir.  In  all  there  were  built  24  miles  of 
permanent  roa<£  and  5  miles  of  temporary  roads.  They  were  in 
the  majority  of  cases  built  in  sidehill  cut  «with  a  road  width  of 
from  7  to  9  feet,  with  maximimi  grades  of  6  per  cent.  A  few  short 
pitches  exceed  this  grade.  At  frequent  intervals  turnouts  from 
14  to  16  feet  in  width  were  provided.  The  first  roads  built  were 
those  over  which  freight  was  hauled  from  Barberton  to  Arrow- 
rock  prior  to  the  completion  of  the  railroad  and  over  which  lumber 
was  hauled  from  the  Government  sawmill  to  Arrowrock.  The  first 
work  done  was  started  in  January,  1911.  Eoad  work  was  carried 
on  at  various  times  until  Januarv,  1915,  at  which  time  the  timber 
bridge  crossing  the  river  above  tne  reservoir  was  finished,  forming 
the  connecting  link  in  the  roads  above  the  flow  line  of  the  reservoir. 

Power  plant. — ^The  entire  construction  plant  at  Arrowrock,  with 
the  exception  of  the  steam  shovel,  dragline  excavator,  and  dinkeys, 
was  driven  by  electricity.  To  furnish  the  power- necessary  a  hydro- 
electric power  plant  was  constructed  at  the  diversion  dam.  The 
plant  is  a  1,500  kilowatt,  3-unit  plant,  generatiug  3-phase,  60-cycle 
alternating  current  at  2,300  volts.  The  building  is  a  reinforced  con- 
crete structure  62  feet  by  44  feet  in  plan.  The  turbiues  are  of  the 
inward-flow  axial  discharge,  open-flume  type,  with  two  runners 
mounted  on  a  vertical  shaft,  designed  for  a  normal  effective  head  of 
24  feet  and  for  normal  capacity  at  maximum  efficiency  of  725  horse- 
power each;  speed,  180  revolutions  per.  minute.  Automatic  oil- 
pressure  governors  control  the  wicket  gates.  Direct  connected  to 
the  turbines  are  alternating-current  generators  of  the  field  type,  with 
normal  capacity  of  625  kilowatt  volt  amperes  or  500  kilowatts  each 
at  80  per  cent  power  factor.  Transformers  are  of  the  8-phase,  air- 
blast  type,  with  normal  capacity  of  625  kilowatt  volt  amperes.  A 
32-foot  span,  15-ton  traveling  crane  commands  the  machinery  side 
of  the  main  floor  at  a  height  of  26  feet  above  it.  Construction  of 
the  plant  was  begun  in  June,  1911,  and  was  completed  in  April, 
1912. 

To  June  1,  1916,  the  total  output  of  the  plant  was  20,974,357 
kilowatt  hours;  11,704,307  kilowatt  hours  of  this  amount  were  used 
in  connection  with  the  construction  of  Arrowrock  Dam  and  related 
features,  6,678,453  kilowatt  hours  were  sold  to  a  local  power  com- 
pany, and  2,591,597  kilowatt  hours  were  used  on  the  Boise  project 
m  connection  with  the  construction  of  drainage  channels. 

Transmission  lines, — ^A  duplicate  transmission  line  was  built  from 
the  power  plant  to  Arrowrock,  a  distance  of  about  12  miles,  and  a 
single  line  to  Barberton,  3  miles  from  the  plant,  where  connection  was 
made  with  the  line  owned  by  the  local  power  company.  White  cedar 
poles,  35  feet  long,  with  8-inch  tops,  are  set  250  feet  apart,  6  feet  in 
the  ground;  three  poles  on  each  curve  are  guyed.  Each  pole  carries  a 
5-foot  8-inch  cross  arm  24  feet  6  inches  from  the  ground  and  a  short 
arm  near  the  top.  Two-part "  Thomas  "  insulators  are  mounted  upon 
the  cross  arms  to  form  an  equilateral  triangle  60  inches  on  a  side. 
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The  conductors  are  hard  drawn,  7-strand  No.  8  copper.  The  cur- 
rent is  transmitted  at  22,000  volts  to  the  transformer  house  at  Arrow- 
rock. 

Construction  of  the  transmission  lines  was  started  about  the  same 
time  that  the  power  house  was  begun;,  the  lines  were  used  for  the 
first  time  on  September  16,  1911.  The  operation  of  the  line  is  con- 
ducted by  telephone,  the  wires  of  which  are  carried  on  the-  transmis- 
sion4ine  poles  5  feet  below  the  power  lines  on  oak  brackets  and 
"  Thomas  "  porcelain  insulators.  Transposition  of  the  wires  is  made 
at  every  other  pole.  The  wire  is  No.  12  B.  B.  galvanized,  protected 
at  each  end  by  25,000  volts  insulating  transformers. 

Sawmill. — ^To  furnish  lumber  for  the  construction  of  the  camp  at 
Arrowrock  a  sawmill  was  built  on  Cottonwood  Creek,  14  miles  above 
Arrowrock  in  the  Boise  National  Forest.  A  Curtis  "  Dixie  O  "  saw- 
mill, with  54-inch  saw  and  top-saw  rijg  with  36-inch  saw,  was  in- 
stalled. The  plant  also  included  a  swing  cut-off  saw  and  a  3-saw 
gang  edger.  The  plant  was  run  by  a  40  horsepower  Nagle  steam 
engine  and  two  30  horsepower  boilers.  In  the  timber  12  head  of 
horses  and  a  7  by  10  American  steam  hoisting  engine  were  used.  The 
plant  was  operated  from  April,  1911,  to  September,  1913.  The  total 
output  was  6,747,000  feet  of  lumber ;  the  daily  capacity  was  from  15 
to  20  M.  per  eight-hour  day. 

Oanstruction  ccmip  at  Arrowrock. — The  construction  camp  was  lo- 
cated about  one-fourth  mile  below  the  dam  site  and  was  built  to 
accommodate  about  900  men.  The  largest  number  of  men  employed 
on  the  storage  unit  in  any  one  month  was  1,059,  but  a  part  of  these 
were  at  points  other  than  Arrowrock. 

The  buildings  were  of  a  comparatively  permanent  nature.  Special 
attention  was  given  to  sanitation  and  to  providing  the  best  possible 
camps  and  conveniences  for  laborers,  including  provision  for  their 
amusement  and  recreation. 

The  main  camp  consisted  of  13  cottages,  a  dining  room  and  kitchen 
for  the  engineers  and  office  force,  3  dining  rooms  and  a  kitchen  for 
the  laborers  and  mechanics,  office  building,  warehouse,  cold-storage 
and  artificial  ice  plant,  general  store  and  clubhouse,  post  office,  school- 
house,  hospital,  isolation  hospital,  guest  house,  dormitory  for  the 
engineers  and  office  force,  2  dormitories  for  foremen  and  mechanics, 

1  dormitory  for  skilled  laborers,  1  bunk  house  for  kitchen  and  dining- 
room  forces,  9  bunk  houses  for  common  laborers,  root  cellar,  bakery, 
central  heating  plant  with  public  bath  in  connection,  washhouse, 
stable,  2  general  workshops,  including  carpenter  and  machine  shops, 

2  iron  and  steel  sheds,  electrical  shop,  cement-testinff  laboratory,  pipe 
shop,  oil  house,  powder  house,  cable  house,  boot  house,  compressor 
house,  sand-cement  plant,  transformer  house,  mixing  plants,  crushing 
and  screening  plants,  and  other  smaller  buildings. 

The  camp  was  served  by  a  very  complete  water  and  sewer  system. 
Water  was  obtained  from 'Deer  Creek,  about  IJ  miles  above  camp. 

The  cottages  and  transformer  house  were  plastered  buildings  with 
stained  exterior,  constructed  of  12-inch  boards  laid  10  inches  to  the 
weather,  and  roofed  with  "Cronolite  roofing."  Other  buildings 
were  not  plastered.  They  were  sheathed  with  1-inch  stuff  and  cov- 
ered with  either  Cronolite  or  Neponset  roofing.  All  roofs  were  cov- 
ered with  Cronolite.  All  buildings  were  electric  lighted  and  the 
main  buildings  were  steam  heated. 
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Diversion  works. — ^The  flow  in  the  Boise  River  at  Arrowrock  varies 
from  a  minimum  of  about  500  second-feet  to  a  maximum  of  about 
16,000  second-feet,  with  an  extreme  flodd  occasionally  reaching 
20,000  second-feet,  and  with  a  possibility  once  in  20  or  30  years  of 
perhaps  a  30,000  second-foot  flood.  After  considerable  discussion 
and  investigation  it  was  decided  to  provide  diversion  works  to  take 
care  of  about  20,000  second- feet. 

As  built  the  diversion  works  consisted  of  an  upper  cofferdam  with 
a  maximum  height  of  40  feet  and  a  total  length  of  about  200  feet;  a 
diversion  tunnel  30  feet  wide  and  25  feet  high,  the  arched  top  having 
a  10-foot  rise  and  with  a  length  of  487  feet;  and  a  lower  cofferdam 
with  a  maximum  height  of  25  feet  and  a  total  length  of  150  feet. 
The  cofferdams  were  built  of  timber  cribs  filled  with  rock,  gravel, 
and  fine  material  sluiced  in  place.  The  faces  were  of  solid  timber 
construction  with  joints  caulked  with  oakiun.  The  bottom  and  sides 
of  the  tunnel  were  lined  with  concrete.  The  arched  top  was  lined 
with  4-inch  timbers  spiked  to  14  by  14  inch  timber  sets,  which  were 
at  5-foot  centers. 

A  carefully  constructed  bell  mouth  at  the  upper  end  of  the  tunnel 
gave  a  very  smooth  entrance,  and  one  at  the  outlet  discharged  the 
water  into  the  river  again  with  a  minimum  disturbance. 

The  tunnel  was  driven  through  granite.  The  method  employed 
was  to  drive  twin  headings  under  the  haunches  of  the  arch,  leaving 
a  center  pillar  6  to  8  feet  thick.  The  pillar  was  then  removed.  The 
bench  was  taken  out  in  two  lifts.  Sullivan  drills  (U.  F.  No.  2),  with 
3i-inch  cylinders,  were  used  exclusively.  Work  was  started  in 
August,  1911,  and  was  completed  in  October,  1912.  In  December, 
1914,  when  there  was  no  longer  any  need  for  the  diversion  tunnel,  it 
was  filled  with  concrete  for  a  length  of  190  feet  imder  the  dam 
section. 

Excavation  for  dam. — ^The  estimated  amount  of  excavation  in  the 
river  bed  was  something  over  230,000  cubic  yards,  not  including  the 
stripping  of  abutments.  The  excavation  was  removed  in  two  sec- 
tions. First,  enough  material  was  removed  to  allow  the  constructioii 
of  a  portion  of  the  dam  along  the  upstream  side  to  a  height  sufficient 
to  protect  the  work  during  the  following  flood  period.  The  second 
step  in  the  excavation  was  the  removal  of  the  material  downstream 
from  the  constructed  portion  to  the  full  width  of  the  dam. 

Although  the  steam-shovel  outfit  started  to  work  on  the  north 
side  of  the  river  in  February,  1912,  actual  river-bed  excavation  was 
not  commenced  until  July  5  of  that  year,  at  which  time  the  whole 
flow  of  the  river  was  turned  through  the  diversion  tunnel. 

The  character  of  the  material  in  the  river  bed  was  largely  gravel 
and  sand,  with  perhaps  5  to  10  per  cent  of  bowlders  exc^din^  two- 
man  size.  Inasmuch  as  concrete  materials  were  not  plentiful  m  the 
vicinity  of  the  work,  all  excavated  material  which  was  suitable  for 
concrete  was  stored  for  that  use. 

Two  Lidgerwood  8  to  12  ton  cableways,  with  spans  of  approxi- 
mately 1,300  feet,  covered  the  excavation  to  good  advantage.  A 
drag-line  excavator,^  working  in  the  pit  between  these  cableways, 
loaded  the  material  into  the  tour  4-yard  skips,  and  these  were  lifted 
and  conveyed  to  the  screening  and  crushing  plant,  where  the  mate- 
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rial  was  separated  into  sand,  gravel,  and  cobbles.  These  were  stored 
in  separate  piles  for  future  tise.  Two  10-ton,  80-foot  boom,  stiff- 
leg  derricks  located  on  the  steep  cliff  along  the  river  bed  commanded 
portions  of  the  excavatipn  not  reached  by  the  drag-line  excavator. 

Considerable  work  was  necessary  to  obtain  a  suitable  foundation. 
On  the  south  side  of  the  river  the  lava  cap  was  entirely  removed  in 
order  that  the  dam  might  be  founded  upon  the  underlying  granite. 
Over  the  entire  foundation  rock  was  removed  to  varying  depths  to 
obtain  a  foundation  of  excell^it  quality.  Along  the  heel  and  toe 
of  the  dam  and  in  the  lower  portion  along  the  center  keyways  were 
excavated  in  the  rock.  The  same  drilling  equipment  was  used  that 
was  used  in  the  ^version  tunnel.  The  excavation  of  the  abutments 
was  carried  on  just  ahead  of  concreting  and  was  completed  in 
November,  1915. 

Pumping  plants  were  provided  to  handle  as  high  as  50  second- 
feet  of  seepage  into  the  excavated  pit,  but  there  was  not  a  time  during 
the  period  of  river-bed  excavation  when  an  8-ihch  pump  could  not 
have  handled  the  water.  The  pumping  units  were  mounted  upon 
trucks  which  could  be  lifted  out  of  the  pit  in  case  of  flood. 

Excavatian  far  spillway. — ^The  material  moved  was  ^anite  with  a 
light  overburden  of  earth.  The  rock  was  seamy  and  m  portions  of 
the  trench  conditions  were  favorable  for  slides.  The  largest  slide  of 
several  which  occurred  contained  about  25,000  cubic  yards  of  rock. 
Along  the  uphill  side  of  the  excavation  the  depth  of  cut  varied  from 
about  80  feet  to  nearly  250  feet.  Work  was  started  in  June,  1911,  to 
get  a  toe  hold  on  the  steep  sidehill  slope.  This  was  widened  until 
there  was  room  for  the  steam  shovel  to  operate  in.  In  October,  1912, 
the  steam-shovel  outfit,  consisting  of  a  70-ton  Atlantic  shovel,  two 
18-ton  dinkeys,  and  4-yard  dump  cars,  was  moved  to  the  spillway. 
Sullivan  drills  were  used  for  heavy  work  and  jap  drills  for  trimming 
the  slopes.  The  rough  excavation  was  completed  in  December.  1913, 
after  14  months  of  contiauous  work,  and  the  steam-shovel  outfit  was 
moved  to  the  gravel  pit.  The  slides  which  occurred  after  the  steam 
^ovel  was  moved  were  removed  by  Baglev  grader  and  orange  peel. 
The  spillway  excavation  was  completed  in  August,  1915. 

Construction  of  the  dam. — Concrete  work  on  the  dam  commenced 
in  November,  1912.  and  was  completed  in  November,  1915.  It  was 
virtually  built  in  three  sections.  The  first  section,  as  indicated  pre- 
viously, was  built  to  protect  the  future  work  and  consisted  of  a  por- 
tion of  the  dam  along  the  upstream  face  built  to  a  height  of  about 
40  feet  above  high  water  in  the  river,  and  of  ample  section  to  with- 
stand the  pressure  of  water  against  it  for  its  full  height.  The  second 
section  completed  the  dam  for  its  full  width  to  the  top  of  the  first 
section.   The  third  section  completed  the  dam. 

The  best  progress  was  made  during  the  months  of  April,  May, 
June,  and  July,  1914,  when  more  than  200,000  cubic  yards  of  concrete 
were  placed,  an  average  of  more  than  50,000  cubic  yards  per  month. 
In  June,  1914,  56,500  cubic  yards  were  placed  in  26  working  days,  an 
average  of  2^170  cubic  yards  per  day  of  two  eight-hour  shirts. 

The  material  for  the  first  and  second  sections — 186,000  cubic  yards — 
was  obtaiued  from  the  river-bed  excavation.  The  remainder  was 
hailed  from  the  gravel  pit  over  the  railroad.    Sand  cement  was  used. 
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A  sand-cement  plant  with  a  capacity  of  from  1,800  to  2,000  barrels 
of  sand  cement  per  24  hours  was  erected  at  the  dam  site.  This  plant 
manufactured  a  total  of  686,460  barrels  of  sand  cement.  The  mate- 
rial excavated  from  the  river  bed  was  passed  through  a  gravity 
screening  plant.  The  oversize  was  crushed  oy  a  No.  6  Austin  gyratory 
crusher.  The  concrete  material  obtained  at  the  gravel  pit  was  car- 
ried in  4-yard  cars,  hauled  by  18-ton  dinkeys,  to  a  screening  plant  at 
the  pit,  where  it  was  put  through  Austin  rotary  screens.  At  this 
plant  there  were  six  screens  and  two  No.  6  Austin  crushers. 

The  concrete-mixing  plant  for  placing  the  first  and  second  sections 
was  a  two-unit  plant  located  on  the  lava  cliff  and  in  the  dam  section. 
The  plant  used  tor  the  final  section  was  of  three  imits  and  was  located 
on  the  lava  cliff  just  below  the  dam.  No.  14,  1-cubic-yard  Smith 
mixers  were  used  m  both  plants.  The  sand,  gravel,  and  cobbles  were 
measured  out  through  air-operated  measuring  boxes;  the  sand  cement 
was  weighed  out. 

Most  of  the  concrete  was  placed  in  the  dam  by  means  of  the  Crowe 
concrete  cableway  system.  A  2-cubic-yard  conveying  bucket  with 
automatic  dump  carried  the  concrete  from  the  i>lant  to  a  distributing 
hopper  carried  on  the  main  cable.  The  distributing  hopper  could 
be  moved  to  any  position  along  the  cable  and  carried  a  40-foot  swivel 
chute  which  could  be  swung  through  360°.  This  made  it  possible 
to  cover  a  strip  80  feet  wide  along  the  line  of  the  cableway.  Above 
the  point  where  it  was  practicable  to  place  concrete  by  this  system, 
65  feet  below  the  finished  top,  a  trestle  system  was  resorted  to.  The 
main  Lidgerwood  cableways  carried  the  concrete  from  the  mixing 
plant  to  each  end  of  the  dam,  where  it  was  received  by  2-cubic-yard 
electric  rocker  dump  cars  which  conveyed  it  to  place. 

The  outlet  gates  and  valves  were  installed  by  use  of  the  cableways 
and  a  stiff-leg  derrick  set  on  top  of  the  dam;  a  traveling  crane  for 
handling  the  balanced  valves  and  for  raking  trash  racks  operated  on 
top  of  the  dam. 

The  principal  quantities  in  the  dam  are  822,390  cubic  yards  of 
excavation,  686,165  cubic  yards  of  concrete,  603,020  pounds  of  re- 
inforcing steel,  2,672,300  pounds  of  gates,  machinery  and  structural 
steel,  10,490  linear  feet  of  grout  and  drainage  holes  in  bedrock, 
24,640  linear  feet  of  drainage  conduits  in  concrete,  1,067  linear  feet 
of  tile  drain,  2,182  linear  feet  of  inspection  and  operating  galleries, 
2,821  linear  feet  of  outlet  conduits,  and  4,168  linear  feet  of  contrac- 
tion joints. 

Construction  of  spillway, — Concrete  work  on  the  spillway  was 
started  in  September,  1914,  and  finished  in  October,  1916."  The 
concrete  was  all  obtained  from  the  second  mixing  plant  and  was 
transported  by  one  of  the  Lidgerwood  cableways  to  a  dumping  hop- 
per, thence  by  gravity  chute  to  cars  or  cx)ncrete  cableway.  That  for 
the  lower  end  of  the  trench  was  handled  in  cars  haulea  by  a  7-ton 
dinkey.  The  floor  of  this  portion  of  the  trench  was  laid  direct  from 
dump  cars,  and  a  traveling  derrick  handled  dump  buckets  far  placing 
concrete  in  the  side  lining.  The  upper  end  of  the  trench  and  the 
spillway  weir  were  covered  by  a  concrete  cableway  similar  to  those 
used  on  the  dam.  All  the  spillway  concrete  was  reinforced.  The 
trench  lining  was  anchored  to  the  rock  by  anchor  bars  to  which  the 
reinforcing  steel  was  fastened. 
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The  movable  crest  gates  were  conveyed  from  the  railroad  cars  to 
the  spillway  over  the  Lidgerwood  cableways  and  assembled  in  place. 

The  ijrincipal  quantities  in  the  spillway  are  859,100  cubic  yards  of 
excavation,  1,800  cubic  yards  of  back  fill,  25,564  cubic  yards  of  con- 
crete, 708,690  pounds  of  reinforcing  steel,  641,770  pounds  of  gates, 
machinery  and  structural  steel,  6,080  linear  feet  of  drains,  and  50,200 
pounds  of  structural  steel  in  highway  bridge. 

Construction  of  log  conveyor. — Construction  of  the  log  conveyor 
was  started  in  March,  1915,  and  was  finished  in  Noyember,  1915,  with 
the  exception  of  placing  a  small  amount  of  machinery,  which  was 
completed  in  the  early  part  of  1916.  Concrete  was  conveyed  from 
the  mixing  plant  to  tne  top  of  the  dam  at  the  south  end,  where  the 
log  conveyor  is  located.  From  here  it  was  carried  by  car  to  gravity 
chutes,  which  conveyed  the  concrete  to  place. 

The  principal  quantities  in  the  log  conveyor  are  8,265  cubic  yards 
of  excavation,  2^34  cubic  yards  of  concrete,  84,060  pounds  of  rein- 
forcing steel,  800,390  pounds  of  machinery  and  structural  steel,  and 
200  linear  feet  of  tunnel. 

Operation  of  dam. — ^The  dam  was  completed  to  a  sufficient  height 
in  the  spring  of  1915  to  allow  the  storage  of  180,000  acre-feet  of  water 
in  the  reservoir.  The  records  show  the  run-off  for  1915  to  be  the 
lowest  on  record.  In  anticipation  of  this  the  work  on  the  dam  was 
rushed  to  provide  an  adequate  storage  of  water  for  use  on  the  project. 

The  reservoir  was  filled  for  the  first  time  to  the  crest  of  tne  con- 
crete weir  on  June  17, 1916,  after  having  been  used  for  regulating  the 
usual  spring  freshets.  The  outlet  wor&  through  the  dam  have  been 
used  and  have  given  no  trouble  whatever.  The  movable  crest  gates 
on  the  spillway  weir  have  also  been  operated  successfully. 

The  dam  itself  has  proven  its  excellence  in  every  respect  under  all 
heads.  The  leakage  and  seepage  is  negligible,  amounting  to  only 
0.39  second-foot  with  a  full  reservoir. 

CONSTBirCTION  DXTBING  FISCAL  YEAB. 

Storage  unit  {Arrowrock  Dcm,  and  related  features). — ^The  Boise 
power  plant  was  operated  throughout  the  year.  The  total  output 
of  the  plant  for  the  fiscal  year  was  2,805,410  kilowatt  hours,  of  which 
80.7  per  cent  was  sold  to  the  Electric  Investment  Co.,  including  the 
amount  exchanged  on  account  of  the  drainage-construction  work  on 
ti^eproject. 

Tne  Boise  &  Arrowrock  Railroad  was  upon  an  operating  basis  until 
February  12,  at  which  time  all  service  was  discontinued  with  the  ex- 
ception of  an  occasional  train  for  transporting  equipment  and  ma- 
terials from  Arrowrock. 

The  dam  was  completed  in  November,  although  it  was  dedicated  on 
October  4.  One  thousand  eight  hundred  and  twenty-five  cubic  yards 
of  concrete  were  placed  in  the  dam  during  the  fiscal  year.  The  dam 
was  operated  to  deliver  the  irrigation  water  stored  in  the  spring  of 
1915,  and  when  the  water  in  the  reservoir  was  sufficiently  lowered  the 
two  remaining  balanced  valves  were  installed.  Water  was  stored 
again  during  the  spring  of  1916,  and  the  reservoir  was  filled  for  the 
first  time  on  June  17, 1916,  to  the  elevation  of  the  crest  of  the  concrete 
weir. 
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The  spillway  was  completed  in  October,  1916;  4,070  cubic  yards  of 
excavation  were  removed  and  8,084  cubic  yards  of  reinforced  concrete 
were  placed  in  the  lining  and  weir.  The  movable  crest  was  in- 
stalled, which  required  the  placing  of  642,000  pounds  of  structural 
steel  and  cast  iron. 

The  log  conveyor  was  completed  during  the  year ;  8,265  cubic  yards 
of  excavation  were  removed  and  2,184  cubic  yards  of  concrete,  a 
large  percentage  of  which  is  reinforced,  were  placed.  The  ma- 
chinery and  superstructure  over  the  log  deck  required  the  placing 
of  281,990  pounds  of  structural  steel  and  cast  iron. 

The  lower  end  of  the  conveyor  is  carried  through  200  linear  feet  of 
tunnel  which  was  constructed  during  the  early  part  of  the  year. 

The  sand-cement  plant  ceased  operations  on  Julv  9.  Th^  output 
for  the  year  was  1,210  barrels  of  sand  cement.  The  plant  was  dis- 
mantled and  equipment  stored. 

The  navel  pit  and  screening  plant  at  the  diversion  dam  were  not 
operated. 

All  plant  has  been  dismantled  and  shipped  to  the  diversion  dam 
fat  storage,  pending  sale  or  transfer.  Considerable  equipment  has 
been  dispos9ea  of  through  sale  or  transfer  to  other  projects. 

The  construction  camp  has  been  removed.  The  buildings  were 
sold  to  individuals  who  wrecked  them.    . 

Distribution  ufdt^  Main  Canal. — ^The  only  construction  done  on 
the  Main  Canal  during  the  year  was  on  tne  section  from  Indian 
Creek  to  the  Deer  FlatTleservoir,  where  47,742  square  yards  of  pav- 
ing were  placed  on  the  inner  slopes  to  prevent  erosion  due  to  velocity 
and  wave  action. 

Deer  Flat  Reservoir. — The  wing  walls  of  the  approach  to  the 
outlet  gates  at  the  lower  embankment  were  raised  to  prevent  gravel 
sliding  in  from  the  embankment,  and  the  channel  leading  to  these 
gates  was  enlarged. 

Lateral  system. — ^The  principal  work  on  the  lateral  system  was  in 
the  nature  of  reconstruction  or  replacement  of  timber  work  with  con- 
crete and  masonry. 

During  the  fiscal  year  1916  approximately  700  small  timber  drops, 
chec^,  weirs,  and  diutes  were  replaced  in  this  manner.  Also  three 
large  concrete  chutes  were  installed  to  replace  a  series  of  timber 
drops  on  the  Frohman  and  Lizard  wasteways.  A  large  concrete 
flume,  capacity  880  second-feet,  was  installed  to  replace  a  timber 
structure  on  the  Mora  Canal.  Approximately  2  miles  of  concrete 
lining  were  placed  on  the  Deer  Flat  Lowline  and  Mora  Canals,  and 
also  several  nUs  on  the  laterals  were  concrete-lined. 

The  first  7  miles  of  the  Deer  Flat  Lowline  Canal  were  widened 
to  increase  the  capacity  from  800  to  1,000  second-feet.  Some  lateral 
extension  work  was  done;  and  approximately  500  small  timber  struc- 
tures, mostly  farm  tap  boxes  and  weirs,  were  installed  for  new  lands. 

SEEPAGE  AND  DBAINAOE. 

An  approximation  of  the  seeped  areas  is  given  herewith  in  tabu- 
lar form,  based  on  a  water  plane  from  0  to  6  feet  below  the  ground 
surface.    In  general  these  areas  have  increased  slowly  during  the 
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year,  but  several  isolated  small   areas  have  become  dangerously 
affected: 

Estimate  of  seeped  areas. 


Name  of  a 


Acreage 
previously 
reclaimed. 


Acreage 

reclaimed, 

1916. 


Estimated 

acreage  stni 

seeped. 


Pioneer  Irrigation  District 

Nampa  and  Meridian  District. 

Fargo  Basin 

MiaoeUaneoas. 


6,800 


700 
250 


3,800 
1,600 


1,200 
4,600 


1,100 


Total. 


7,750 


4,100 


6,  WO 


The  drainage  construction  now  under  way  is  expected  to  reclaim 
all  the  seej^ed  areas  noted  above  with  the  exception  of  the  1,100 
acres  in  miscellaneous  localities,  for  which  no  definite  plans  are 
formed. 

The  construction  of  open  drains  proceeded  throughout  the  year  in 
the  Pioneer  Irrigation  I)istrict  and  in  the  Nampa  and  Meridian  Irri- 
gation District.  The  work  in  the  former  district  will  be  approxi- 
mately 90  per  cent  complete  at  the  end  of  the  fiscal  year,  and  that  in 
the  latter  approximately  40  per  cent  complete. 

Prior  to  January  1  two  electric  Srag-line  excavators  were  em- 
ployed, and  since  that  date  four  have  been  employed.  These  machines 
are  worked  three  8-hour  shifts  per  day,  and  their  output  is  recorded 
below: 

Progress  of  e^^cavation. 


Fiscal  year  11016. 

Prior  to  fiscal  year 
1916. 

Total. 

Miles. 

Yardage. 

Miles.' 

Yardage. 

Mfles. 

Yardaga. 

Pioneer  Irrigation  Distriot 

22.9 
14.2 

1,067,481 
602;456 

50.6 

1,816,770 

78.5 
14.2 
5.6 
4.1 

2,884,251 
602,456 
275,644 
103,017 

Nampa  andlferidian  District 

6.6 
4.1 

275,644 
103,017 

Drun  from  nDT>er  embankment 

Total 

37.1 

1,660,967 

60.3 

2,195,431 

97.4 

3,865,388 

>  To  June  1, 1916. 
ECONOMIES  OF  GOVERNMENT  WOBK. 

Boise  (6  Arrowrock  Railroad. — ^To  facilitate  the  hauling  of  ma- 
terials and  equipment  for  the  construction  of  the  dam  and  appurte- 
nant structures  a  standard-gauge  steam  railroad  was  built  by  the 
Government  from  Barberton  to  Arrowrock,  a  dstance  of  17  miles. 

The  road  was  built  in  1911  and  was  placed  upon  an  operating 
basis  on  December  11  of  that  year.  It  cost  a  total  of  $392,840,  or 
$20,676  per  mile  of  track. 

The  equipment,  consisting  of  8  locomotives,  2  passenger  cars,  8 
box  cars,  4  flat  cars,  36  gondola  cars,  3  gasoline  speeders,  3  hand  cars, 
and  3  velocipedes,  cost  the  Government  $39,716.97  at  Barberton, 
Idaho. 

The  railroad  operated  continuously  until  February  12,  1916,  at 
which  time  operations  were  discontinued  except  for  occasional  trains 
out  of  Arrowrock  hauling  equipment. 
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A  summary  of  results  to  December  31, 1915,  shows  the  following: 

Freight  eamlngs $24S,  105. 58 

Passenger  earnings 57,881.83 

Miscellaneous  earnings 4,621«41 

Total 305, 108. 27 

Operating  cost 237, 648. 19 

Total  gain 87,482.08 

Freight,  ton-miles 13, 967. 264 

Number  of  passengers  carried 89,638 

Total  train  mileage 111,  229 

Average  operating  cost  per  train-mile $2.14 

Opera tnig  cost  per  ton-mile |0. 017 

Cost  per  ton-tnUe  (including  total  cost  of  railroad) 10.045 

Prior  to  the  construction  of  the  railroad  the  cost  of  hauling  freight 
by  wagon  road  to  the  dam  site  was  $8  per  ton,  or  approximately  17 
cents  per  ton-mile. 

Sand  cement  plant  at  Arrowrock  Dam. — ^In  the  construction  of 
Arrowrock  Dam  and  Spillway  approximately  610,600  cubic  yards 
of  concrete  were  placed.  The  cost  of  cement  entering^  into  this  great 
amount  of  concrete  was  a  very  important  item  and  offered  a  great 
field  for  investigation,  since  a  small  saving  in  the  unit  cost  of  cement 
would  very  materially  reduce  the  final  cost  of  the  structure. 

Based  upon  tests  made  with  sand  cement  in  which  the  blending  ma- 
terial was  granite  from  the  excavation  of  the  spillway  channel,  ui>on 
investigations  of  the  actual  use  of  sand  cement  in  structures  which 
had  been  in  service  several  vears,  and  upon  estimates  of  cost-of  the 
installation  and  operation  of  the  necessary  equipment,  it  was  decided 
to  use  sand  cement. 

A  sand  cement  plant  having  a  capacity  of  1,800  to  2,000  barrels 
per  24  hours  was  erected  at  Arrowrock  at  an  approximate  cost  of 
|76,500.  This  plant  consisted  of  a  rock  crusher,  sand  rolls,  drier,  ball 
mill,  proportioning  machine,  four  tube  mills,  the  necessary  conveying 
eauipment,  and  storage  bins  with  a  capacity  of  about  9,000  barrels 
oi  sand  cement. 

The  crushed  granite  and  Portland  cement  were  weighed  out  in  a 
double  compartment  scale  hopper  and  dumped  into  conveyors,  which 
carried  them  to  the  tube  milla  In  the  tube  mills  they  were  ground 
together  to  form  ^^sand  cement.''  The  product  of  the  tube  mills 
was  required  to  pass  90  per  cent  through  the  200-mesh  screen  and 
to  contain  45  per  cent  by  weight  of  uie  blending  material  from 
the  spillway  excavation  and  56  per  cent  by  weight  of  Portland 
cement.' 

The  product,  sand  cement,  was  conveyed  from  the  tube  mills  to 
the  storage  bins.  From  the  bins  it  was  conveyed  to  the  mixing  plant 
through  a  pneumatic  conveyor. 

A  total  of  586,450  barrels  of  sand  cement  was  manufactured  at 
Arrowrock.  The  average  output  per  tube-mill  hour  was  17.8  barrel& 
The  average  cost  per  barrel  was  $1.86,  including  the  Government 
freight  rate  on  Portland  cement 

A  definite  statement  of  the  saving  effected  by  the  use  of  sand 
cement  in  place  of  straight  Portland  cement  can  not  be  made,  since 
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conditions  governing  handling  and  usage  would  in  all  probability 
not  be  comparable  with  those  under  which  sand  cement  was  used. 
However,  for  the  sake  of  comparison,  assume  that  an  equal  amount 
of  Portland  cement  was  used  to  replace  the  sand  cement  and  that 
the  cost  of  handling  was  the  same  in  each  case.  A  portion  of  the 
cost  of  the  testing  laboratory  was  chargeable  to  sand  cement — assume 
one-half. 

Portland  cement : 

586,450  barrels,  at  $1.80 11.108,390.50 

Sand  cement: 

586.450  barrels,  at  $1.35 $791,607.50 

One-half  laboratory  expense 7,500.00 

799, 107. 50 

Approximate  saving  effected 309, 283. 00 

The  costs  include  all  items  of  expense  except  general  expense, 
which  amounts  to  about  8  per  cent. 

Boise  power  plant, — Investigations  and  estimates  showed  that  the 
construction  of  Arrowrock  Dam  could  be  accomplished  more  eco- 
nomically and  with  greater  convenience  by  using  electric  power 
rather  than  steam,  upon  the  recommendation  of  a  board  of  engi- 
neers a  1,500  kilowatt,  3-unit,  hydroelectric  power  house  with  80  per 
cent  power  factor,  together  with  the  necessary  transmission  lines  and 
substations,  was  built.  In  considering  the  advisability  of  building  the 
plant  considerable  weight  was  given  to  the  fact  that  it  would  be  a 
valuable  asset  to  the  project  after  the  completion  of  the  construction 
work  at  Arrowrock  Dam. 

The  current  is  3-phase,  60-cycle,  alternating,  generated  at  2,300 
volts  and  transmitted  at  22,000  volts. 

Construction  of  the  plant  was  begun  in  June,  1911,  and  was  com- 
pleted during  April,  1912,  at  a  total  cost  of  $250,000,  including  trans- 
mission lines  and  substations.  Although  the  power  house  was  not 
placed  upon  an  operating  basis  until  May  12,  1912,  power  purchased 
from  the  local  power  company  was  carried  to  Arrowrock  over  the 
completed  transmission  line  for  the  first  time  on  September  16, 1911. 

Through  the  provisions  of  a  contract,  to  which  the  Government 
and  the  local  power  company  are  parties,  use  of  power  has  been  made 
possible  both  by  exchange  and  by  sale. 

Following  is  a  statement  showing  a  summary  of  the  results  of 
operating  t£e  power  plant  to  June  1, 1916 : 


Item. 


Kilowatt 
hours. 


Peroont 
of  total 
output. 


Power  deUvered  for  work  in  oonnectioD  with  Arrowrock  Dam 

Power  sold  to  local  power  company 

Power  deUvered  to  local  power  company  In  exchange  for  that  delivered  by  them  to 
draina^  work  on  Boise  project 

Total  output  of  power  house 

Power  bought  from  local  power  company  since  Oovemment  plant  was  put  In 

operation 

I  of  generatfaig  power,  Inelndlng  all  items  of  expense  per  kflowatt  hour,  0.440 


11,704,307 
6,678,453 

2,501,607 


30,074,357 
34,380 


55.8 
31.8 


12.4 


100.0 
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The  profit  derived  from  the  operation  of  the  plant  to  June  1, 1916, 
through  sales  and  exchange  was  approximately  $35,000.  No  credit 
accrues  from  the  delivery  of  power  for  the  construction  of  Arrow- 
rock  Dam  since  that  power  was  delivered  at  cost. 

Aside  from  the  superior  convenience  of  electric  power,  as  was 
demonstrated  at  Arrowrock  and  other  large  construction  under- 
takings of  the  service,  an  important  saving  was  effected  in  actual 
outlay  for  power  bj  means  of  this  plant.  Assuming  that  the  most 
favorable  commercial  power  rates  of  1  cent,  three-fourths  cent,  and 
one-half  cent  per  kilowatt  hour  on  a  sliding  scale  could  have  been 
obtained,  the  construction  power  bill  would  have  amounted  to  ap- 
proximately $94,000;  whereas  through  the  Government  plant  the 
same  amount  of  power  actually  cost  $52,000,  making  a  net  saving  of 
$42,000. 

To  date  the  plant  carries  a  depreciation  charge  of  $24,903,  which 
is  included  in  the  unit  cost  of  operation  of  0.446  cent  per  Inlowatt 
hour. 

Upon  completion  of  Arrowrock  Dam  construction  this  power  plant 
was  advertised  for  lease,  and  under  proposals  opened  February  7, 
1916,  a  contract  was  entered  into  on  May  1,  1916,  with  the  Electric 
Investment  Co.  for  taking  over  the  operation  of  the  plant  on  July  1, 
1916.  Reservation  was  made  of  about  25  per  cent  of  the  electrical 
output  of  the  plant  at  substantially  the  cost  of  production  for  use 
in  project  drainage  work  and  in  operating  the  Arrowrock  Dam  con- 
trolling devices.  For  the  balance « of  the  plant  output  the  company 
under  the  contract  agrees  to  pay  the  net  sum  of  $11,000  annually 
into  project  revenues. 

BOABD  BEPOBTS. 

Waldvogel  subdivision,  Boise  project;  February  23,  1911;  per- 
sonnel: A.  P.  Davis,  chief  engineer;  F.  E.  Weymouth,  supervising 
enrineer;  F.  W.  Hanna,  project  engineer. 

Kailroad  from  Boise  to  Arrowrock,  February  25,  1911 ;  personnel : 
A.  P.  Davis,  chief  engineer;  F.  E.  Weymouth,  supervising  engineer; 
Charles  H.  Paul,  engineer ;  B.  E.  Stoutemyer,  examiner. 

Arrowrock  Dam,  September  9, 1911 ;  personnel :  A.  P.  Davis,  chief 
engineer;  A.  J.  Wiley,  consulting  engineer;  F.  E.  Weymouth,  super- 
vising engineer;  Charles  H.  Paul,  construction  engineer. 

Arrowrock  Dam,  January  28,  1912;  personnel:  A.  P.  Davis,  chief 
en^neer;  A.  J.  Wiley,  consulting  engineer;  F.  E.  Weymouth,  super- 
vising engineer;  Charles  H.  Paul,  construction  engineer. 

Arrowrock  Dam,  power  development,  February  13,  1913;  per- 
sonnel :  A.  P.  Davis,  chief  en^neer ;  A.  J.  Wiley,  consulting  engineer ; 
D.  C.  Henny,  consulting  engineer;  O.  H.  Ensign,  chief  electrical  en- 
gineer; F.  E.  Weymouth,  supervising  engineer;  Charles  H.  Paul, 
construction  engineer. 

Drainage  in  vicinity  of  Caldwell  and  Nampa,  August  30,  1913; 
personnel:  D.  C.  Henny,  consulting  engineer;  F.  E.  Weymouth,  su- 
pervising engineer;  George  H.  Bliss,  project  engineer. 

Regarding  various  matters  in  connection  with  construction  of 
Arrowrock  Dam.  February  11,  1914 ;  personnel :  A.  P.  Davis,  chief 
engineer;  A.  J.  Wiley,  consulting  engineer;  F.  E.  Weymouth,  super- 
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vising  engineer;  Charles  H.  Paul,  construction  engineer;  James 
Munn,  superintendent  of  construction ;  Alfred  B.  Mayhew,  en^neer. 

Be  Nampa-Meridian  Irrigation  District  contract  and  drainage, 
February  15,  1914;  personnel:  A.  P.  Davis,  chief  en^neer;  D.  C. 
Henny,  consulting  engineer;  F.  E.  Weymouth,  supervism^  engineer; 
George  H.  Bliss,  project  manager ;  J.  L.  Burkholder,  assistant  engi- 
neer. 

Nampa-Meridian  Irrigation  District  contract  and  drainage  (sup- 
plemental), February  17,  1914;  personnel:  D.  C.  Henny,  consulting 
engineer;  F.  E.  Weymouth,  supervising  engineer;  George  H.  BUss, 
project  manager;  J.  L.  Burkholder,  assistant  engineer. 

OPERATION  AND  MAINTENANCE. 

The  right  of  the  United  States  to  divert  water  from  the  natural 
flow  of  the  Boise  River  terminated  for  the  season  of  1915  on  June 
29,  prior  to  which  date  several  cuts  were  made  bv  order  of  the  State, 
the  first  of  which  took  place  on  June  12,  on  and  after  which  date  it 
was  necessary  to  draw  on  Arrowrock  Reservoir  in  order  to  maintain 
the  necessary  discharge  into  the  Main  Canal. 

Storage  capacity  in  Arrowrock  Reservoir  was  available  for  the 
first  time  and  approximately  180,000  acre- feet  of  water  were  stored 
by  June  12,  after  which  the  demand  upon  the  reservoir  gradually 
diminished  the  supply  until  the  close  or  the  irrigation  season,  when 
4,612  acre-feet  remained.  The  availability  of  this  storage  proved 
most  opportune,  for  the  year  was  a  record  breaker  from  the  view- 
point of  light  run-off  from  the  Boise  River  watershed,  and  extreme 
losses  to  users  on  the  Government  project  were  not  only  averted,  but 
similar  losses  were  saved  to  other  projects  under  the  Boise  River 
through  the  sale  to  them  under  special  contracts  of  approximately 
26,000  acre-feet  of  storage  water.    . 

Water  was  delivered  U>  lands  under  the  project  at  the  rate  of  40 
cents  an  acre-foot  prior  to  August  1  and  at  the  rate  of  60  cents  an 
acre-foot  on  and  after  that  date,  or  for  flood  water  and  storage 
water,  respectively.  The  revenues  from  this  source  amounted  to 
approximately  $100,000,  and  resulted  from  the  delivery  of  approxi- 
mately 230,000  acre-feet  of  water  to  1,727  farms,  containing  an  irri- 
gated area  of  76,705  acres.  The  average  amount  of  water  used  per 
acre  was  2.81  acre-feet,  at  an  average  cc^  of  $1.39  per  acre. 

Under  contract  with  the  New  York  Canal  Co.  (Ltd.)  20,422  acres 
of  land,  comprising  405  farms,  were  watered  through  the  Govern- 
ment canal  system,  the  water  being  derived  from  the  vested  right 
of  that  company. 

Under  contract  with  the  Idaho-Iowa  Lateral  &  Reservoir  Co.  the 
reservoirs  of  that  company  were  filled  during  the  year  through  the 
Government  canal  system. 

The  maximum  storage  for  Deer  Flat  Reservoir  for  the  year  was 
121,542  acre- feet.  The  total  storage  for  the  season  was  252,419  acre- 
feet.  At  the  close  of  the  irrigation  season  12,374  acre- feet  of  storage 
remained. 

A  total  of  97,127  acres  of  land  was  irrigated  from  the  project  sys- 
tem during  the  ^ear.  including  the  20,422  acres  of  New  York  lands 
previously  mentionea.    Of  this  total,  34,009  acres  were  watered  from 
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the  £fystem  below  Deer  Flat  Reservoir  and  the  remainder  from  the 
system  above. 

Maintenance. — The  usual  amount  and  character  of  maintenance 
work  has  been  done  during  the  year,  consisting  of  the  cleaning  of 
laterals  and  the  repairing  and  replacement  of  wooden  structures. 
Considerable  paving  and  riprapping  with  stone  and  sagebrush  were 
done  to  prevent  erosion  of  canal  banks.  Only  one  break  of  impor- 
tance was  experienced ;  this  was  on  the  Mora  Canal  where  it  crossed 
IncUan  Creek  in  a  timber  flume,  the  fill  at  the  inlet  of  the  flimie 
washing  out.  It  required  about  tnree  days  to  make  the  repair,  and  as 
it  was  in  the  hot  part  of  the  season  some  damage  resulted,  though 
not  serious. 

Historical  review,  Boise  proiect,  Idaho, 


Item. 


Acraac*  to  which  the  Seryfoe  WM  prtpand 
to  fnmJjBh  water , 

Acreege  irrigated 

MileB  of  canals  operated 

Water  diverted,  acre-feet 

Water  delivered  to  land  per  acre  of  land 
irrigated,  acre-feet , 


1911 


130,000 

45,575 

624 

337,963 

L79 


1913 


200,000 
61,725 
.    966 

»0,056 

1.03 


1913 


207,000 

76,265 

969 

495,470 

2.38 


1914 


207,000 

83,690 

971 

495,665 

2.63 


1915 


207,000 

97,127 

973 

542,102 

2.81 


1916 


230,000 

112,000 

980 

(») 

0) 


1  Not  7«t  detennhied. 
SETTIiEMENT. 

This  subject  has  received  a  considerable  impetus  through  the  recent 
sale  of  approximately  9,000  irrigable  acres  of  State  land.  A  large 
part  of  this  land  is  now  settled  upon  and  in  cultivation  for  the  first 
time.  Generally  speaking,  it  is  m  the  hands  of  a  class  of  farmers 
who  possess  the  knowledge  and  the  means  necessary  to  make  farm- 
ing a  success.  This  land  was  sold  at  public  auction  and  at  very 
reasonable  prices,  payment  therefor  to  be  made  in  40  annual  install- 
ments, with  a  6  per  cent  interest  rate  on  deferred  payments. 

Impetus  was  also,  given  to  settlement  of  lands  above  Deer  Flat 
Reservoir  by  certain  knowledge  that  Arrowrock  storage  insured  a 
full  season's  supply  of  water  for  these  lands. 

Settlement  data,  Boise  project. 


Item. 


1912 


Total  mimbcr  of  farms  on  project 2,391 

PopoIatlOD 7,000 

Number  of  Irrigated  farms 1,223 

Operated  by  owners  or  managvs j  1,050 

Operated  by  tenants 173 

PQpoIatlon I  8,669 

Number  of  towns 9 

Population I  30,000 

Total  population  In  towns  and  on  farms '  37,000 

Number  of  public  schools 16 

Number  of  ohurohes 40 

Number  of  banks 10 

Total  capital  stock 0) 

Total  amount  of  deposits <f\ 

Total  number  of  depositors 0) 

Total  number  of  relinquishments 0) 


1913 


2,450 

7,500 

1,575 

1,350 

225 

4,275 

10 

30,350 

87,850 

18 

45 

11 


1914 


2,000 

8,000 

1,771 

1,521 

250 

5,313 

10 

80,400 

38,400 

20 

50 

11 

$1,505,000 

17,326,480  I 

37,038  I 

10  I 


1915 


2,690 

8,600 

1,90S 

1,358 

550 

6,143 

10 

30,500 

39,100 

22 

52 

13 

81,545,900 

88,424,300 

«  23, 772 

6 


1916 


3,926 

12,560 

2.450 

1,590 

880 

7,520 

10 

34,350 

46,910 

22 

52 

15 

$1,750,000 

$9,000,000 

24,850 

18 


iNoieeord. 


•  Estimated;  some  banks  refuse  to  give  number  of  deposlton. 
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PBINCIPAL  CSOPS. 

The  usual  variety  of  crops  was  grown  on  the  project  during  1916. 
The  principal  crops  were  alfalfa,  barley,  clover  hay,  clover  seed, 
Indian  com,  oats,  potatoes,  and  wneat.  Alfalfa  covered  the  largest 
area,  amounting  to  22,259  acres;  this  was  an  increase  over  the  pre- 
vious year  of  4,131  acres.  Wheat  came  next  with  17,504  ^cres,  or  an 
increase  of  6,446  acres.  Increased  acreages  were  also  shown  for 
barley,  oats,  and  potatoes,  although  proportionately  not  so  great; 
clover  hay,  clover  seed,  and  Indian  com  showed  decreases,  due  in 
some  measure  to  the  increase  in  wheat  cultivation,  which  was  stimu- 
lated by  good  returns  the  previous  year. 

Crop  report,  Boise  project,  Idaho,  year  of  1915, 


Crop. 


Ana 

(acres) 


Unit  of 
yield. 


Yields. 


Total. 


Average 
per  acre. 


Values. 


Per  unit 
of  yield. 


TotaL 


Per  acre. 


AlfBOfahay 

Alfijlfaseert 

^::-::::::-. 

Beans... 

Beets,  sugar 

aov€r,liaT. 

dovsrssed 

Com,  Indian. 

Cera,  soBghnm 

Com,  fodder 

Fruits,  small 

Garden 

Hay,  except  above. 

MlQetseeil 

Oats 

Onions 

Fastore. 

Peaches 

Peaa. 

Ptunel 

Potatoes,  oonmion. 
Potatoes,  swe^ 

Wneat. 

Wliit»clOT€r 
Less  dupUcat 

Total  eroppad  aoreage 


brigated,  no  crop: 

Nonbeerlng  orohard. 

Young  allufft 

Young  clover 

Ground  fall  plowed. 

lOaoellaiieous. 

Less  duplicated  areas. . . 

Total  brigated 


22,260 

246 

fi04 

2,778 

173 

8 

4,561 

4,fi04 

6,765 

1S8 

270 

71 

734 

331 

80 

6,074 

5,230 

133 

77 

28 

1,337 

62 

177 

17,504 

26 

5,228 


Ton.... 
Bushel. 
Pound., 
Bushel. 
...do.... 
Ton.... 
...do.... 
Bushel.. 
..do..... 
Gallon.. 
Ton.... 
Pound.. 


86,080 

786.5 
542,003 
73,060 
3,143.88 

16 

6,748 

16,044 

107,001 

0,251 

1,717.75 

84,700.5 


8.82 
8.10 
1,075.6 
26.28 
12.46 
5.8 
1.48 
3.66 
20.27 
40.11 
6.15 
1,200.66 


86.00 

0.00 

.02 

.53 

3.00 

5.00 

6.00 

10.50 

,60 

.50 

7.00 

.05 


Ton 

Bushel. 
..do.... 
..do..... 


475.25 
864 
158,472 
306.33 


1.44 
4.11 
22.73 
45.68 


6.00 

2.00 

.40 

.80 


Pound., 
Bushel. 
Pound.. 
Bushel. 
..do.... 
..do.... 
..do..... 
..do.... 


204,340 

525.75 

223,700 

210,460 

1,335 

1,016.5 

418,504 

46 


1,541.43 

6.83 

7,018.58 

164.14 

21.40 

10.79 

28.01 

1.77 


.01 
1.75    . 

.0075 

.60 
2.50 

.60 

.75 
12.50 


8510,480 

7,070 

10,843 

38,674 

6,431 

80 

40,456 

168,462 

118,705 

4,625 

12,024 

4,240 

28,846 

2,851 

728 

68,380 

247 

53,366 

2,042 

020 

1,678 

131,676 

3,337 

1,150 

313,878 

575 


822.03 
28.71 
21.51 
13.03 
87.30 
20.00 
8.87 
87.40 
17.56 
24.56 
43.02 
60.03 
30.30 
8.60 
8.23 
0.00 
36.54 
10.19 
15.41 
11.05 
50.30 
08.40 
53.73 
6.47 
17.03 
22.12 


0,818 


Total  and  average. 


1,526,873 


21.87 


Areas. 


5,786 
4,360 
2,842 
125 
130 
6,874 


Total  Irrigable  areaiarms  reported . 

Total  irrigated  area  farms  reported: 
Under  water-right  appllr  ^' 
"   '  '  *     ntracts.. 


Under  rental  coni 
Total  cropped  area  farms  reported.. 


76,705 


Acres. 


00,073.10 

76,705 
76,705 
60,818 


Farms. 


Percent 

of 
project. 


1,727 

1,727 
1,727 
1,737 


143.46 

33.35 
33.35 
30.35 


1  Baaed  on  380,000  acres.  Including  vested  watertight  lands  for  n^lch  crop  statistics  were  not  collected, 
as  follows:  84,000  acres  in  Pioneer  itrtgatloo  district,  &,000  acres  In  Nampa  and  Meridian  irrigation  district, 
and  91,000  acres  covered  by  water  of&e  New  York  Canal  Co.  (Ltd.),  or  a  total  of  80,000  acres. 
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FINANCIAL  8TATBMENT. 

[Financial  statement  in  detail,  sbowlni;,  aasett,  liabilltieB,  reaenrea,  and  capital,  fiven  in 

appendix,  p.  708.1 

Feature  costs  of  Boise  project  to  June  SO,  1916. 


Features. 


Sabfeature. 


Principal 
feature. 


KTamfnatinn  and  sunreya: 

Dlstribation  unit 

Storaceunit 


$118,900.82 
8,781.86 


Storage  system: 

Deer  Flat  Reeervolr. . . 
AzTowroek  Rescryoir. . 


957,613. 67 
4,773,723.17 


Canal  system:  Main  South  Side  Canal . 
Lateraisysten 


isystem: 

From  Main  Canal 

From  Deer  Flat  Reseryolr. 
Penitentiary  lateral 


1,848,012.71 

1,106,926.10 

23,626.00 


Drainage  system: 

Pioneer  district 

Nampa-Heridian  district. 

Cooperative 

Fargo  Basin 

From  Deer  Flat 

Misoellaneous 


257,187.93 
97^496.19 
48,806.73 
37,494.38 
81,796.96 
7,288.17 


Power  system,  Boise  power  plant 

Farm  units 

Permanent  improvements  and  lands: 

Distribution  unit 

Storage  unit 


Telephone  system: 
Distribution  unit. 
Storage  unit 


Operation  and  mafatenanoe  during  construction: 


Irrigatbg  syi 
Commercial  power 


53,979.54 
79,054.88 


34,377.60 
9,675.20 


747,916.72 
27,540.14 


Plant  aoooonts: 

Storanunit 

Distribution  unit  and  operation  and  maintenance . 
Drainage  construction 


22,861.02 
27,552.37 
40,558.98 


Gross  oost  of  construction  of  project  to  June  30, 1916 . 
IS  revenues  earned  during  construction  period: 

Bental  of  buildings 

Bental  of  Iterming  and  erasing  lands 

Rentals,  power  and  light 

Rentals  of  irrigation  water 

Contractors,  freight  refonds 

Forfeiturss  by  defaulting  bidders  and  contractors 

Other  revenues,  unolassmed 

Profit  on  mess^iouae  operations 

Profit  on  mercantile  store  operations 

Loas  on  hospital  operations  (contra) 

Other  profits  on  opvations,  unclassified 


25,807.32 
12,532.61 
50,313.46 
378,731.99 
13,083.53 
24,197.92 
14,195.67 
57,494.07 
45,000.06 
16,348.36 
13,046.71 


Net  cost  of  construction  of  project  to  June  30, 1916. . 


$137,742.18 


6,730,336.«4 
3,035,167.38 


2,478,568.81 


480,158187 
195.806.37 
46,80Ol8O 


133,084.43 
44,063.70 
776,466.86 

-90,972.37 


13, 136,09a  90 


638,143.08 


11,498,547.82 


iDeduol. 
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Estimated  cost  of  contemplated  work,  Boise  project,  fiscal  year  Wt, 


Features. 


EzaminatloDs  and  surveys 

Stcrage  S3rstein:  Spillway  at  Arrowrock. 

Caiiars3rstem:  Mam  canals,  paving 

Lateral  system: 

Laterals  and  sublaterals 

Flumes 

Drops,  olmtes,  and  ehecks 

Wasteways 


Dntnan  system: 

Pruinmiary  and  general  work . 

Open  drains 

Ffuaes. 
Brf 


aadunderdrains. 


Farm  units 

Permanent  Improvements  and  land: 

Buildings 

RealesUte 


TeiepbQne  system:  Telephone  lines 

Optntlon  and  maintenance  during  construction: 


Iteoantile  stores. 


Total. 


Subfeature. 


uao^ooo 

2,000 
10,000 
0^000 


7,000 
315,000 
6,000 
14000 
8,000 


1,000 
3,000 


93,000 

106,000 


Principal 
feature. 


$10,000 
5,000 
5,000 


157,000 


300,000 
3,000 


4,000 
3,000 


100,000 
3,700 
1,700 
9,fl00 


6SO,000 
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IDAHO,  HDriDOEA  PBOTECT. 

Babby  Dibble,  project  manager,  Rupert,  Idaba 

LOCATION. 

Counties :  Minidoka  and  Cassia,  Idaho ;  Jackson  Lake  Reservoir,  Uinta,  Wyo. 

Townships :  8  to  11  S.,  Rs.  22  to  25  E.,  Boise  meridian ;  Jackson  Lake  Reser- 
rolr,  Tps.  44  to  46  N..  Rs.  114  to  116  W.,  sixth  principal  meridian,  Wyoming. 

Railroads :  Oregon  Short  Line ;  Salt  Lake  and  Idaho. 

Railroad  stations  and  estimated  population  January  1,  1910:  Rupert,  1,500; 
Heyburn,  300;  Burley,  2,^600;  Ashton,  600;  Paul,  100;  Manhfleld,  60;  Minidoka, 
150;  and  Acequla. 

WATEB  SUPPLY. 

Source  of  water  supply :  Snake  River,  supplemented  by  storage. 

Area  of  drainage  basin :  22,600  square  miles  above  diversion  dam. 

Annual  nin-oflP  in  acre-foet  of  Snake  River  at  Montgomery's  and  HowelI*8 
Ferries  and  Neeley  (16,000  square  miles),  1896  to  1915;  Maximum,  8,280,000; 
minimum,  3,827,000;  mean,  6,276,600.  South  Fork  of  Snake  River  at  Moran, 
Wyo.  (980  square  miles),  1904  to  1915:  Maximum,  1,530,000;  minimum,  727,410; 
mean,  1,155,700. 

AOBICULTXTBAL  AND  CLIMATIC  CONDITIONS. 

Area  for  which  the  service  is  prepared  to  supply  water,  season  of  1916, 120,300 
acres. 

Area  under  water-right  applications  and  rental  contracts,  season  of  1910, 
1#9,689  acres. 

Length  of  irrigating  season :  Prom  April  1  to  October  81,  214  days. 

Average  elevation  of  irrigable  area :  4,225  feet  above  sea  level. 

Rainfall  on  irrigable  area :  10}  years,  average  12.46  inches ;  1915,  10.76  inches. 

Range  of  temperature  on  irrigable  area :  —15**  to  100*  F. 

Character  of  soil  of  irrigable  area :  On  north  side  of  river,  sand  and  sandy 
loam  predominate ;  about  one-third  of  the  area  is  clay  loam.  On  south  side  of 
river,  the  soil  is  a  disintegrated  lava  ash. 

Principal  products:  Alfalfa,  grasses,  rye,  wheat,  oats,  sugar  beets,  potatoes, 
fruits. 

Principal  markets:  Pocatello,  Idaho;  Salt  Lake,  Utah;  Butte  and  Helena, 
Mont. 

LANDS  OPENED  FOR  IBBIGATION. 

Dates  of  public  notices  and  orders  relating  thereto  (gravity  unit) :  Public 
notices— March  9, 1907;  November  23,  1908;  February  11,  March  30,  1909;  Feb- 
ruary 7,  March  22,  June  10,  October  13,  November  8  and  25,  1910 ;  January  23, 
Decemba-  30,  1911;  March  21,  1912;  June  23,  1913;  S^tember  24,  1914;  Feb- 
ruary 27,  March  20,  1915 ;  March  4,  May  4,  May  27,  June  10,  and  June  22,  1918. 
Orders— July  19,  December  10,  1907;  July  9,  1906;  December  27,  1910;  March 
18  and  31,  May  4,  June  8,  1911;  February  26,  Mar<di  19  and  25,  July  21,  1913; 
Januaiy  19,  March  26  and  31,  1914;  March  8,  1915;  April  7,  June  26,  1916. 
(South  side  pumping  unit) :  Public  notices-— November  8,  1915;  May  25,  1916; 
Orders— March  24,  1911;  March  19,  May  13,  October  10,  1912;  March  25,  1918; 
March  23,  1914;  March  1,  1915. 

Location  of  lands  opened:  Tps.  8  to  11  8.,  Rs.  22  to  25  B.,  Boise  meridian. 

Present  status  of  irrigable  lands  opened :  98,823  acres  entered  subject  to  the 
reclamation  act,  of  which  68,686  acres  are  on  the  gravity  unit  and  30,187  acres 
on  the  pumping  unit,  1,806  acres  open  to  entry  on  the  gravity  unit;  22447 
acres  of  State  land,  being  5,278  acres  on  the  gravity  unit  and  16374  acres  on 

2M 
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the  pumping  unit;  1,666  acres  of  private  land,  of  which  217  acres  are  on  the 
gravity  unit  and  1,449  acres  on  the  pumping  unit. 

Annual  operation  and  maintenance  charge  is  based  on  the  amount  of  water 
used.  For  1916  the  gravity  unit  is  divided  into  three  zones,  which  are  entitled, 
respectively,  to  the  minimum  of  2,  3,  and  6  acre-feet  of  water  for  75  cents. 
Water  in  excess  of  these  amounts  shall  be  charged  for  at  the  rate  of  15  cents 
I)er  acre-foot.  On  the  pumping  unit  the  rate  is  $1  for  the  first  acre-foot  and 
40  cents  per  acre-foot  for  excess  water.  About  8i8,000  acres  in  the  south  side 
pumping  unit  and  2,800  acres  in  the  highland  pumping  systems  of  the  gravity 
unit  were  irrigated  in  1915  on  a  rental  basis. 

CHSONOLOOICAL  SUMMABY.       , 

First  surveys  with  reference  to  storage  possibilities  in  1902. 
Reconnoissance  and  preliminary  surveys  for  main  project  begun  March,  1903. 
Ck>nstruction  recommended  by  board  of  engineers  March  21,  1904. 
Construction  authorized  by  Secretary  April  23,  1904. 
Minidoka  Dam  completed  September,  1906. 

Temporary  dam  on  the  Moran  site,  Jackson  Lake,  completed  in  1907. 
First  irrigation  by  Reclamation  Service  season  of  1907. 
Jackson  Lake  Dam  completed  November  25,  1911. 

Contract  for  enlargement  of  Jackson  Lake  Reservoir  entered  into  February  25, 
19ia 
Gravity  unit,  98.2  per  cent  completed  June  30,  1916,  including  drainage. 
South  side  pumping  unit,  97.2  per  cent  completed  June  30,  1916. 
Commercial  unit,  65.4  per  cent  completed  June  30,  1916. 
Entire  project,  97.1  per  cent  completed  June  30,  1916. 

IBBIGATION  PLAN. 

The  irrigation  plan  of  the  Minidoka  project  provides  for  the  diversion  of  the 
waters  of  the  Snake  River  by  a  combined  storage,  diversion,  and  power  dam 
about  6  miles  south  of  Minidoka,  Idaho,  into  two  canal  systems,  one  on  either 
side  of  the  river,  watering  lands  in  the  vicinity  of  Acequia,  Rupert,  Heybum, 
and  Hurley,  Idaho.  Power  developed  at  the  dam  is  utilized  primarily  for  pump- 
ing water  from  the  canals  to  irrigate  high  lands,  but  also  for  pumping  for 
drainage  purposes  and  for  furnishing  heat,  light,  and  current  for  commercial 
use  to  the  towns  on  the  project  and  the  farms  adjacent  to  them.  The  United 
States  claims  all  waste,  seepage,  spring,  and  percolating  water  arising  within 
riie  project,  and  proposes  to  use  such  water  in  connection  therewith.  Storage 
for  the  project  is  provided  mainly  by  a  reservoir  constructed  in  the  upper 
drainage  basin  of  Snake  River,  at  Jackson  Lake,  Wyo.  This  is  supplemented 
by  the  reservoir  formed  by  the  Minidoka  Dam  and  known  as  Lake  Walcott 
Jackson  Lake  Dam,  as  originally  planned,  and  Minidoka  Dam  are  completed. 
Jackson  Lake  Dam  is  now  being  raised  17  feet,  which  will  make  the  capacity 
of  the  lake  about  790,000  acre-feet  The  irrigation  system  for  the  gravity  unit 
and  the  south  side  pumping  unit  and  the  drainage  system  for  the  gravity  canals 
are  under  construction. 

SXTMICABY  OF  GENERAL  DATA  FOB  MINIBOXA  PBOJECT  TO  JUNE 

30.  1916. 

IiTigable  acreage  when  project  is  complete 120, 300 

Public  land  entered  June  30,  1916 — '- 93, 823 

Public  land  open  to  entry  June  30,  1916 1, 806 

Public  land  withdrawn  June  30, 1916 858 

State  land  June  30,  1916 22,147 

Private  land  June  30, 1916 1, 666 

Acreage  service  could  have  supplied  season  of  1915 120, 000 

Bstimated  acreage  service  can  supply  July  1,  1917 120, 333 

Acreage  actually  irrigated  season  of  1915 83, 562 

Acreage  cropped  under  irrigation  season  of  1915 77, 008 

Crops: 

Value  of  irrigated  crops  season  of  1915 $1, 725, 515. 00 

Value  of  irrigated  crops  per  acre  cropped ^.-...^..  $22. 41 
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Finances : 

Estimated  cost  of  completed  project $5,821,000.00 

Total  construction  coat  to  June  30,  1916 $5,747,444.20 

Per  cent  complete  June  30. 1916 97. 1 

Appropriation  for  fiscal  year  1917,  total $302, 000. 00 

Allotment  for  construction  fiscal  year  1917 $62, 600. 00 

Estimated  per  cent  complete  June  30,  1917 98. 5 

Announced  construction  charges  per  acre $22,  $30,  $40,  $56.50,  $57. 50 

Appropriation,  fiscal  year  1916 $410,000.00 

Expenditures  during  fiscal  year,  chargeable  to  1916 
appropriation : 

Disbursements $187, 841. 90 

Transfers 15, 834. 56 


203,676.46 
Registered  liabilities  chargeable  to  1916  appro- 
priation       40, 299. 81 


243, 976. 27 


Unencumbered  balance  July  1,  1916 166, 028. 73 

Repayments : 

Ck>nstruction  charges — 

Accrued  to  June  30,  1916 513. 262. 84 

Collected  to  June  30,  1916 - 504,061.53 


Uncollected  June  80,  1916 9, 211. 31 


Operation  and  maintenance  charges  (public  notice) — 

Accrued  to  June  30,  1916 406, 558. 33 

Ctollected  to  June  30,  1916 388, 866.  78 


Uncollected  June  30,  1916 17,691.55 


Water  rental  charges — 

Accrued  to  June  30,  1916 210, 967. 16 

Collected  to  June  30.- 1916 135, 575. 16 


Uncollected  June  30,  1916 75,392.00 


Power  earnings — 

Accrued  to  June  30,  1916 86, 466. 36 

Collected  to  June  30,  1916 84. 413. 84 


Uncollected  June  30,  1916 2, 052. 52 

Drainage : 

Estimated  acreage  damaged  by  seepage  to  June  30, 1916 543 

Miles  of  drains  built  to  June  30,  1916— open 108 

Estimated  acreage  protected  by  drains  built  to  June  30, 1916.  63, 933 

Estimated  acreage  to  be  protected  by  authorized  system 64, 000 

Expended  to  June  30,  1916,  for  drainage  works,  completed 
and  uncompleted $712, 474. 76 

HISTOBY  OF  C0NSTBX7GTI0N  AND  BNGINEEBIHG  IBATX7BXS. 

MINIDOKA  DAM  AND  SPILLWAT  AND  RELATED  WORK. 

Proposals  for  the  construction  of  Minidoka  Dam,  spillway,  gates, 
and  a  part  of  the  North  Side  Canal  were  opened  on  July  2,  1904, 
and  a  contract  for  the  work  was  executed  on  September  17, 1904.  The 
construction  work  was  begun  in  October,  1904,  and  completed  in  Sep- 
tember, 1906,  but  the  testing  of  gates  and  structures  was  not  com- 
pleted until  February,  1907. 

The  Minidoka  Dam  is  an  earth,  gravel,  and  rock-fill  structure  with 
a  concrete  core,  a  water  face  on  a  slope  of  3  to  1,  and  a  ^ownstream^ 
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face  on  a  slope  of  1^  to  1.  The  rock  fill  is  786  feet  long,  25  feet  wide 
on  top,  about  300  feet  in  average  bottom  width,  and  rises  to  a  maxi- 
mum of  86  fieet  above  the  river  bed,  which  is  of  solid  lava  rock.  At 
the  south  end  of  the  dam  is  a  concrete  gravity  section  spillway  2^85 
feet  long  and  2  to  15  feet  high.  The  spillway  follows  the  high  points 
of  a  bed  of  lava  rock  in  irregular  alignment. 

In  the  spring  of  1910,  the  upper  portion  of  the  earth  section  of  the 
dam  was  damaged  by  high  water  in  Lake  Walcott.  This  damage 
was  repaired  by  Government  forcea  A  concrete  wall  about  1,000  feet 
long  and  from  3  to  12  feet  in  height  was  built  a  short  distance  below 
the  dam.  This  wall  was  intended  to  protect  lands  below  it  from 
erosion  by  water  flowing  over  the  spillway.  It  was  later  extended 
about  200  feet. 

In  1911  the  upper  face  of  the  embankment  at  the  south  end  of  the 
spillway  was  covered  with  rock  riprap  and  grouted,  and  a  masonry 
parapet  wall  2  feet  high  was  built  along  the  top. 

In  September  of  the  following  year  the  main  dam  was  cut  by  high  * 
waves  on  the  lake.    To  repair  the  damage  the  water  was  drawn  down 
5  feet  below  the  spillway  crest,  the  rock  paving  was  relaid  and  cov- 
ered with  4  to  6  inches  of  concrete,  and  a  concrete  parapet  wall  3  ieet 
high  was  built  on  top  of  the  dam. 

In  the  fall  of  1913,  a  series  of  four  motor-operated  taintor  gates 
was  built  in  the  spillway  about  900  feet  from  the  south  end  of  the 
main  dam,  in  order  to  regulate  the  flow  of  water  from  Lake  Walcott. 
Each  gate  is  10  feet  wide  and  12  feet  high  and  weighs,  with  its  anchor- 
age, about  7}  tons.  The  gates  have  a  total  discharge  capacity  of  from 
8,000  to  10,000  second-feet  and  enable  the  flow  to  he  controlled  much 
more  easily,  rapidly,  and  accurately  than  can  be  done  by  the  flash- 
boards.  A  waste  channel  excavated  below  these  gates  has  materially 
increased  their  effectiveness. 

GRAVITY  CANAL  SYSTEMS. 

The  North  Side  Canal  heads  at  the  diversion  dam  with  a  normal 
capacity  of  about  1,400  second-feet.  About  8  miles  below  the  dam  it 
divides  into  four  main  branches  from  which  are  taken  smaller 
branches.  About  72,000  acres  of  land  are  watered  by  the  system, 
which  includes  about  20  miles  bf  main  canals  and  about  260  miles  of 
laterals. 

The  South  Side  Canal  has  a  capacity  of  1,000  second- feet.  The 
main  canal  is  13  miles  long  and  waters  an  area  of  about  8,000  acres. 
About  20  miles  of  laterals  distribute  the  water  over  this  land.  The 
main  canal  also  carries  water  to  supply  the  pumps,  which  are  located 
at  its  lower  end  and  raise  water  for  the  irrigation  of  about  50,000 
acres  of  land  under  the  pumping  system.  The  Main  South  Side 
Canal  was  built  by  contract  and  has  since  been  enlarged  by  Govern- 
ment forces.  The  smaller  laterals  were  constructed  by  Government 
forces  and  by  the  settlers. 

The  construction  of  the  North  Side  system  was  begun  in  the  fall  of 
1904,  about  2,000  feet  of  the  main  canal  being  included  in  the  con- 
tract for  the  diversion  dam.  Most  of  the  heavy  work  was  done  by 
contract,  but  the  smaller  laterals  were  built  by  Government  forces 
or  by  the  settlers.  The  principal  difficulties  encountered  were  due 
to  the  sandy  soil,  combined  w^ith  the  high  winds,  which  completely 
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or  partially  filled  some  of  the  ditches  several  times  before  they  were 
in  operation.  The  topography  of  the  country,  also,  which  in  many 
places  follows  no  general  slope,  but  is  simply  a  series  of  hills  and 
hollows,  made  the  location  of  the  canals  very  difficult. 

Proposals  for  the  construction  of  the  North  Side  Canal  branches 
and  laterals  and  the  South  Side  Canal  and  laterals,  for  bridges  and 
structures  on  both  canal  systems,  and  for  gates  and  lifting  devices 
for  the  canal  teadworks  were  opened  on  June  15,  1&05.  The  work 
was  executed  under  four  contracts  let  in  June  and  July,  1905, 
and  was  completed  in  July,  1907. 

During  1910  and  1911  the  enlargement  of  the  Main  South  Side 
Canal  was  completed,  the  work  being  done  by  Government  forces 
and  under  small  contracts.  The  enlargement  was  necessary  on  ac- 
coimt  of  the  increased  demands  of  the  South  Side  pumping  unit. 
The  canal  now  has  a  capacity  of  1,000  second-feet. 

As  originally  planned  the  lateral  system  of  the  gravity  unit  of  the 
project  was  to  be  built  by  the  settlers  and  the  ownership  and  opera- 
tion of  the  laterals  were  to  remain  in  their  hands.  This  arrange- 
ment led  to  disputes  and  ill  feeling,  and  the  results  were  unsatis- 
factory both  to  the  settlers  and  the  Keclamation  Service.  In  1912 
the  service  offered  to  take  over  these  laterals  by  purchase  or  other- 
wise and  to  operate  them.  This  policy  has  been  continued,  and  at 
the  end  of  June,  1916,  about  258  miles  of  the  community  laterals 
have  passed  to  the  ownership  of  the  Government,  leaving  only  14 
miles  still  in  the  hands  of  the  water  users. 

To  facilitate  compliance  with  the  reclamation  extensi<5n  act,  re- 
quiring that  water  shall  be  charged  for  on  an  acre- foot  basis,  a  large 
number  of  measuring  devices  have  been  installed.  These  are  of  two 
general  types,  the  Cippoletti  weir,  including  both  the  overflow  and 
the  submerged  types,  and  the  submerged  orifice.  Approximately 
1,660  of  these  had  been  installed  to  June  30, 1916. 

POWER  FLANT. 

The  power  house  is  located  on  the  downstream  side  of  the  concrete 
controlling  works  across  the  diversion  channel.  The  building  is  of 
reinforced  concrete  and  consists  of  a  turbine  floor,  a  generator  floor, 
and  galleries. 

Proposals  for  furnishing  the  hydraulic  machinery  were  opened  on 
June  23,  and  contract  was  executed  August  5,  1908.  Proposals  for 
the  electrical  apparatus  were  opened  June  24,  and  this  apparatus  was 
furnished  under  four  contracts  executed  in  July,  August,  and  Decem- 
ber, 1908.  The  contracts  included  machinery  for  the  three  pumping 
stations  as«well  as  for  the  power  house. 

The  construction  of  the  power  house  and  the  installation  of  the 
machinery  were  accomplished  by  Government  forces,  the  work  being 
commenced  in  October,  1908.  The  first  machinery,  consisting  of  a 
main  unit  and  one  exciter,  arrived  in  January,  1909.  This  ma- 
chinery was  hauled  to  the  dam  and  installed,  and  operation  was 
commenced  on  the  1st  of  May  of  that  year.  By  January,  1909,  the 
building  was  completed  to  the  top  of  the  generator  floor,  and  on  top 
of  this  was  placed  a  wooden  structure  to  protect  the  macninery  from 
the  weather.  In  June,  1909,  the  building  construction  was  con- 
tinued, the  entire  structure  being  completed  in  October.    During  the 
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winter  of  1909  and  1910  a  second  exciter  and  two  additional  alter- 
nators were  installed.  Space  is  provided  in  the  power  house  for  a 
total  of  five  main  power  units  of  1,800  horsepower  each,  normal 
rating. 

In  1911  and  1912  the  fourth  and  fifth  generating  units  were 
installed  in  the  power  house  at  the  Minidoka  Dam,  completing  the 
equipment  of  the  station. 

The  diversion  channel  below  the  power  house  was  enlarged  and 
deepened  in  1914.  The  effective  head  on  the  turbines  was  thus 
increased  about  1  foot,  thereby  increasing  the  capacity  of  the  power 
house  about  200  kilowatts. 

A  storehouse  of  reinforced  concrete  two  stories  high  was  erected 
in  1912.  Besides  storerooms,  it  contains  a  machine  shop  and  the 
headquarters  office  for  the  engineer  in  charge  of  the  dam  and  power 
system.  Three  frame  cottages  for  employees  were  also  built  in  1913, 
and  a  steel-frame  blacksmith  shop  and  garage  with  walls  of  plaster 
on  metal  lath  was  constructed  in  1914. 

The  Government  reserve  in  the  vicinity  of  the  dam  and  power 
house  and  bordering  on  Lake  Walcott  has  been  named  Walcott  JPark. 
An  effort  has  been  made  gradually  and  without  much  expense  ta 
plant  shade  trees  and  grass,  to  lay  out  roads  and  walks,  and  generally 
to  beautify  these  rounds  to  make  them  available  as  a  pleasure  resort 
for  the  people  of  the  project.  The  park  has  become  very  popular 
and  is  used  oy  large  numbers  of  the  settlers. 

PUMPING  STATIONS. 

About  15  miles  below  the  diversion  dam,  on  the  south  side  of  the 
river,  are  located  the  three  pumping  stations.  Station  1  draws  its 
water  from  the  Main  South  Side  Gravity  Canal  and  is  designed  to 
pump  575  second-feet  of  water.  One-fourth  of  this  amount  will  be 
reqmred  by  the  land  under  the  first-lift  canal,  while  the  remainder 
is  elevated  at  station  2,^  If  miles  distant,  to  the  second-lift  canal. 
A  portion  of  the  water  in  this  canal  is  lifted  for  the  third  time  at 
station  3,  about  one-half  mile  from  station  2.  into  the  third-lift  canal. 
The  lift  at  each  station  is  approximately  31  leet. 

C!onstruction  work  was  begun  November  9, 1908,  when  ground  was 
broken  at  station  1.  During  the  summer  and  fall  ot  1909  the  struc- 
tures were  completed,  additional  units  installed,  and  the  switchboards 
and  other  apparatus  placed  in  their  periiianent  positions.  The  struc- 
tures were  built  and  all  apparatus  was  installed  by  Government  forces. 
The  apparatus  was  furnished  under  contract  in  connection  with  the 
machinery  for  the  power  house.    . 

In  1911  and  1912  additional  units  were  installed  in  the  South  Side 
pumping  stations,  bringing  the  stations  up  to  the  designed  capacity 
of  575  second-feet  total  capacity  at  pumping  station  No.  1,  500  second- 
feet  at  No.  2,  and  325  second-feet  at  No.  3.  The  pumps  for  these  sta- 
tions were  designed  in  1909.  By  1914  the  advance  of  the  art  made 
it  possible  to  improve  the  pumps  and  obtain  from  them  an  increase  of 
approximately  80  per  cent  in  capacity  by  replacing  the  runners  and 
mining  some  slight  changes  in  the  diffusion  vanes  at  an  expense  of 
less  than  $1,500  per  unit.  These  changes  were  carried  out  by  the 
engineering  forces  of  the  service.  The  stations  now  have  the  follow- 
ing units  and  capacities:  Station  No.  1,  5  units,  732  second-feet ;  sta- 
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tion  No.  2, 4  units,  617  seoond-f eet ;  station  No.  8, 8  units,  483  second- 
feet. 

A  reinforced-concrete  building  with  a  floor  space  50  feet  square 
was  erected  during  1915  at  pumping  station  No.  2  as  a  permanent 
location  for  repair  shops,  storehouse,  and  ^raee  for  the  South  Side 
pumping  stations.  It  has  been  equipped  with  facilities  for  handling 
all  repair  work  quickly  and  cheaply. 

A  transmission  line  was  built  from  the  dam  across  country  direct 
to  the  pumping  stations  in  191JL,  and  afterwards  it  was  extended  to 
Burley  and  connected  with  the  line  from  the  north  side,  thus  making 
a  loop  any  section  of  which  can  be  cut  out  for  repair  without  inter- 
rupting service.  A  transmission  line  has  also  been  built  from  Hey- 
bum  7  miles  to  the  West  End  pumping  station  and  a  low-voltage  line 
extended  from  there  to  the  181y  scoop  wheel. 

The  pumping  unit  of  the  Minidoka  project  has  been  made  feasible 
largely  because  of  the  development  by  the  Reclamation  Service  of 
the  power  possibilities  at  the  Minidoka  Dam.  This  dam  was  built 
primarily  to  divert  the  water  of  the  Snake  River  intd  the  main 
canals  of  the  project.  Prior  rights  to  a  part  of  the  natural  flow  of 
the  Snake  River  make  it  necessary  during  the  entire  irrigation  sea- 
son to  let  water  pass  the  Minidoka  Dam  to  projects  farther  down  the 
river.  A  fall  of  46  feet  is  made  available  by  the  dam,  and,  using  this 
head,  10,000  electrical  horsepower  are  developed.  This  power  is 
transmitted  at  a  pressure  of  38,000  volts  to  the  pumping  stations. 
The  lands  supplied  with  water  from  the  pumping  stations  are  charged 
with  their  share  of  the  actual  cost  of  operatmg  and  maintaining 
the  power  house  and  transmission  lines.  These  costs,  with  esti- 
mated depreciation  added,  amount  to  less  than  $3  per  horsepower 
year.  If  interest  on  the  investment  at  6  per  cent  is  also  added,  the 
cost  would  be  about  $6.50  per  horsepower  for  the  irrigation  season. 
This,  of  course,  represents  the  cost  of  delivering  a  very  large  block 
of  power  at  high  voltage  and  should  not  be  confused  with  the  cost  of 
delivering  in  retail  Quantities.  Commercial  power  companies  in 
Idaho  make  rates  as  low  as  $18  per  horsepower  for  tiie  irrigation 
season. 

The  development  and  use  of  power  for  irrigation  pumping  at 
Minidoka  leaves  as  a  by-product  a  lar»e  amount  of  power  available 
in  the  winter.  Electricity  is  sold  by  the  Reclamation  Service  both 
at  wholesale  to  the  distributing  companies  and  at  retail  direct  to  the 
consumer  at  rates  that  compare  favorablv  with  the  average  rates 
made  bv  power  companies  in  the  West.  A  number  of  mutual  com- 
panies nave  been  organized  by  the  farmers  to  distribute  electricity 
to  their  members,  and  in  most  cases  these  are  doing  a  successful  busi- 
ness. One  interesting  result  of  the  availability  of  a  large  winter  sur- 
plus of  power  has  been  the  building  up  of  a  veiy  large  load  by  the 
heating  of  buildings  with  electricity.  The  retail  rates  for  heating 
are  extremely  low,  varying  from  $1  to  1.50  per  kilowatt  per  month. 

A  number  of  small  pumping  plants  have  been  built  on  the  gravity 
imit  to  water  tracts  of  land  too  high  to  be  irrigated  by  gravity. 
These  plants  include  the  West  End  station,  a  substantial  brick  build- 
ing with  two  centrifugal  pumps  having  a  capacity  of  20  second-feet 
each  and  a  lift  of  17  feet,  which  waters  about  2,200  acres;  the  A-4 
station  having  a  pump  of  the  scoop-wheel  type  and  watering  about 
730  acres;  the  1,817  station,  also  of  the  scoop-wheel  type,  from  which 
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about  350  acres  are  watered;  and  small  stations  with  centrifu^l 
pumps  on  the  1,812  and  114  laterals.  A  public  notice  was  issued  May 
27,  1916,  announcing  the  charges,  terms,  and  conditions  of  payment 
for  the  areas  water^  by  all  these  pumping  plants  except  the  one  on 
the  114  lateral. 

PUMPING  DISTRIBUTION  SYSTEM. 

The  canal  lengths  and  lifts  of  the  pumping  distribution  system  are 
as  follows :  From  the  end  of  the  South  Side  Gravity  Canal  to  the  first 
pumping  station  the  feeder  is  1,660  feet  in  length,  the  lift  at  the  sta- 
tion being  29.4  feet.  From  station  1  the  first  main  canal  winds  along 
a  bench  in  a  westerly  direction  parallel  to  the  river  for  a  distance  of 
18  miles,  irrigating  about  11,000  acres.  From  the  first-lift  canal  to 
the  second  pumping  station  tne  feeder,  beginning  at  station  1,  is  ap- 
proximately If  miles  in  length,  and  the  second  lift  raises  the  water 
31.6  feet.  The  main  canal  for  the  second  lift  runs  southwest  and 
westerly  for  a  distance  of  26^  miles,  and  irrigates  15,900  acres.  From 
the  second  to  the  third  station  the  feeder  is  one-half  mile  in  length, 
and  the  third  lift  raises  the  water  31.1  feet.  The  third-lift  canal  fol- 
lows in  general  the  same  directions  as  the  second-lift  canal,  is  25  miles 
long,  and  irrigates  23,400  acres,  thus  completing  a  total  area  of  50,300 
acres  irrigable  by  pumping. 

In  order  to  preserve  the  priority  of  filing  on  the  waters  of  Snake 
River  it  became  necessary  to  construct  the  main  works  for  the  south- 
side  tract  prior  to  June  23,  1908.  As  the  land  had  been  open  to 
settlement  under  the  reclamation  act  for  several  years,  all  of  the 
farm  units  had  been  filed  on,  settlers  were  actually  residing  upon  the 
land,  and  a  water  users'  association  had  been  incorporated  in  the 
spring  of  1908.  To  expedite  construction  a  contract  was  entered  into 
between  the  water  users'  association  and  the  Secretary  of  the  Interior, 
whereby  the  former  agreed  to  build  the  necessary  canals  and  to  issue 
as  payment  to  the  contractors  and  others  performing  work  or  fur- 
nishing materials  certificates  setting  forth  the  value  thereof,  and 
receivable  by  the  United  States  in  reduction  of  water-right  charges 
due,  or  to  become  due,  upon  lands  within  the  project.  Contracts 
were  let  in  March,  1908,  by  the  association  for  the  construction  of 
the  first-lift  canal.  These  were  awarded  entirely  to  local  settlers, 
either  singly  or  in  groups,  and  for  small  stretches  of  work.  Upon 
completion  of  this  canal,  the  second  lift  was  started,  and  then  the 
third.  A  few  heavy  stretches  were  built  by  Government  forces,  but 
these  were  inconsiderable.  In  all,  about  870,000  cubic  yards  of  mate- 
rial were  excavated,  and  the  work  was  practically  completed  by  the 
required  date.  No  actual  cash  was  paid  for  this  work^  but  certifi- 
cates to  the  amount  of  $150,400  were  issued  by  the  association. 

Contracts  for  the  first  portion  of  the  distribution  system  were  let 
soon  after  this  on  the  same  basis  as  that  on  which  the  main  canals 
had  been  built,  and  by  this  means  and  through  work  by  Government 
forces  water  was  made  available  in  1908  on  a  small  area  lying  under 
the  first  lift. 

In  the  spring  of  1909,  by  order  of  the  Secretary  of  the  Interior, 
all  outstanding  contracts  for  work  payable  in  certificates  were  com- 
pleted, but  no  new  contracts  were  let  except  upon  a  cash  basis.  The 
total  value  of  certificate  work  done  was  $202,600.  Informal  contracts 
6lS09^— 16 ^u 


•  Digitized  by 


Google 


162       FIFTEENTH  ANNUAL  REPORT  OF  RECLAMATION  SERVICE. 

were  then  let  to  settlers  for  cash  for  the  excavation  of  portions  of  the 
distribution  ^stem.  The  work  was  continued  throughout  the  season 
and  practically  all  of  the  laterals  leading  to  Government  farm  units 
were  completed.  The  structures  were  built  by  Government  forces,  all 
structures,  with  the  exception  of  small  timber  checks  and  the  farm- 
unit  boxes,  l)eing  constructed  of  plain  and  reenforced  concrete,  in  a 
substantial  and  careful  manner. 

With  the  settlement  and  cultivation  of  the  lands  under  the  south- 
side  pumping  unit  it  was  found  desirable  to  enlarge  B  feeder^  which 
carries  water  to  pumping  station  No.  2,  and  also  parts  of  H  and  J 
Canals.  A  third  concrete  siphon,  5  feet  3  inches  in  diameter,  was 
built  on  the  J  Canal  under  Marsh  Creek. 

Two  extensions  to  the  pumping  unit  were  constructed  during  1915. 
A  tract  of  about  940  acres  at  the  west  end  of  the  project  in  township 
10  south,  ranges  21  and  22  east,  was  watered  by  laterals  from  the 
G  and  J  Canals.  Another  tract  containing  about  700  acres  ,  in  town- 
ship 10  south,  range  24  east,  Boise  meridian,  lying  on  the  upper  side 
of  the  Main  South  Side  Canal  and  extending  north  from  the  pumping 
stations,  was  watered  by  the  B-1  and  B-2  laterals. 

DRAINAGE. 

The  drainage  system  covers  that  portion  of  the  ^avifry  unit  north 
of  Snake  River.  It  was  made  necessary  by  the  rise  of  the  ground 
water  which  occurred  after  irrigation  was  begun. 

Drainage  construction  on  an  extensive  scale  began  in  1910  with  two 
steam  dragline  machines.  Later  two  electric  dragline  machines  were 
purchased  and  a  small  floating  suction  dredge  was  built.  The 
drainage  work  was  practically  completed  by  the  end  of  1916.  At 
that  time  there  remained  some  deepening  of  drains  and  the  installa- 
tion of  some  minor  structures.  Up  to  June  30, 1916, 108  miles  of  open 
drains  had  been  constructed  and  the  wet  area  has  been  reduced  to  a 
negligible  amount. 

During  the  progress  of  the  work  a  number  of  temporary  pumping 
plants  were  built  to  lower  the  water  until  the  principal  lakes  could 
be  reached  by  deep  drains.  A  permanent  station  was  built  at  Boersch 
Lake  in  the  west  part  of  section  5,  township  10  south,  range  23  east, 
Boise  meridian.  This  building  is  of  steel  and  concrete  construction 
and  is  equipped  with  two  25-second-foot  centrifugal  pumps  on  ver- 
tical shafts.  The  pumps  discharge  into  the  B-4  Canal,  the  drainage 
water  being  mingled  with  the  other  water  in  the  canal  and  used  for 
irrigation  purposes. 

In  order  to  drain  a  large  tract  of  low  land  situated  in  the  north- 
west part  of  the  project  which  was  subject  to  overflow  by  storm 
water,  a  well  was  sunk  into  the  lava  rock  to  permit  the  water  to  be 
drawn  off  through  fissures.  This  drainage  well  consists  of  a  vertical 
shaft  about  6  feet  square  and  40  feet  deep,  the  lower  two-thirds  of 
which  was  in  rock.  At  the  bottom  a  drift  was  dug  about  12  feet 
long,  following  what  appeared  to  be  a  horizontal  crevice  varying  in 
depth  fi'om  a  few  inches  to  18  inches. 

The  D-9  drain  was  built  to  drain  into  this  well,  and  in  the  spring 
of  1916  nearly  23  second-feet  of  water  was  handled  successfully. 

Supplementing  the  drainage  system,  a  silting  plant  was  con- 
structed on  the  North  Side  Canal  about  3  miles  from  the  dam.    Here 
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was  situated  a  large  body  of  clay,  and  by  means  of  pumps  and 
hydraulic  giants  it  was  comminutea  and  pumped  into  the  main  canal, 
thence  carried  down  and  allowed  to  deposit  on  the  sides  and  bottom 
of  the  canals  and  laterals.  It  was  thought  that  such  a  deposit  would 
materially  check  seepage  losses  and  therefore  reducd  the  necessity 
for  drains.  When  the  day  at  this  place  was  exhausted  the  plant 
was  moved  to  another  body  of  it  about  one-half  mile  from  the  dam 
and  it  was  treated  in  like  manner.  About  112,000  cubic  yards  of 
silt  were  thus  handled  and  the  results  obtained  have  apparently 
justified  the  cost. 

CONSTBUCnON  DTTBINO  TXSCAL  YEAB. 

Gravity  canal  system. — ^The  construction  of  small  laterals  was 
continued.  About  1}  miles  were  built  on  the  north-side  portion  of 
the  unit  and  3  miles  on  the  south  side.  The  necessary  small  struc- 
tures were  also  constructed.  The  pumping  system  on  the  114  lat- 
eral near  Acequia,  including  the  pumpmg  station  and  distributing 
laterals,  was  completed  and  put  into  operation.  A  number  of  measur- 
ing devices  were  installed. 

South  Side  pumping  canal  system, — ^Laterals  in  the  B-1  and  B-2 
extensions  were  completed  and  the  H-2  and  H-2F  laterals  were  built, 
a  total  of  about  8  miles.    A  number  of  weirs  and  orifices  were  built. 

Minidoka  Dwm  road. — ^A  wagon  road  to  the  dam  was  built  jointly 
by  the  service  and  by  Minidoka  County.  It  is  situated  along  the  bank 
of  Snake  River,  and  gives  much  easier  access  to  the  dam  than  was 
formerly  had. 

Commercial  power. — ^There  was  a  large  increase  in  the  use  of  elec- 
tricity for  commercial  purposes.  At  Rupert,  Heybum,  and  Burley 
^here  was  a  steady  growth,  which  at  the  latter  town  included  the  in- 
stallation of  a  heating  system  requiring  700  kilowatts  in  the  new 
three-story  high-school  building  and  led  to  the  signing  of  a  contract 
for  1,500  kilowatts  additional  power.  Outdoor  transformer  stations 
were  built  at  Acequia  and  Marshfield.  The  former  is  of  25-kilowatt 
capacity  and,  in  aadition  to  the  114  pumping  station,  supplies  power 
to  settlers  in  the  community.  The  Marshfield  station  has  a  capacity 
of  50  kilowatts  and  furnishes  power  for  an  elevator  at  that  place, 
as  well  as  the  town  and  nearby  farms.  The  construction  of  a  trans- 
mission line  9  miles  long  to  Albion  and  of  a  reinforced  concrete 
transformer  station  there  was  completed  and  three  75-kilowatt  trans- 
formers were  moved  there  from  Heyburn.  The  town  and  the  State 
normal  school  are  thus  supplied  with  electricity  under  a  contract 
guaranteeing  a  revenue  of  $47,000  in  10  years.  A  flour  mill  at  Paul 
and  a  flour  mill  and  an  alfalfa-meal  mill  at  Rupert  were  equipped 
for  operating  by  electricity. 

Drainage. — The  floating  clamshell  dredge  was  operated  through- 
out the  year.  It  cleaned  out  the  D-14  drain,  then  was  moved  to  the 
main  drain  near  Rupert,  and  by  the  end  of  June,  1916,  had  worked  to 
within  2  miles  of  the  end  of  the  drain.  The  operations  of  the  silting 
plant  near  the  dam  were  completed,  the  plant  was  dismantled,  and 
the  pit  filled  with  sand.  The  pumping  station  at  Boersch  Lake  was 
completed  and  put  into  operation. 

^Surveys. — ^A  number  of  surveys  were  made  of  noiiirrigable  areas 
of  farm  units  in  connection  with  the  preparation  of  new  farm-unit 
plats.    Sectionizing  surveys  were  made  on  the  south  side. 
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SEEPAGE  AND  DBAINAGE. 

The  drainage  system  on  the  project  as  originally  planned  and  as 
authorized  by  the  settlers  is  completed.  ^  Some  additional  work  will 
be  required  on  the  part  of  districts  or  individuals  before  the  full  bene- 
fits will  be  obtained,  but  it  will  be  a  relatively  small  amount. 

The  total  benefits  derived  from  such  a  system  are  difficult  to  deter- 
mine. It  has  been  estimatedj'however,  that  the  area  damaged  by 
seepage  on  the  project  increased  from  945  acres  in  1909  to  5,568  acres 
in  1913  and  decreased  to  543  acres  in  1915.  The  area  deducted  from 
payment  increased  from  585  acres  in  1909  to  6,777  acres  in  1912  and 
was  reduced  to  643  acres  in  1915.  The  number  of  farm  units  affected 
grew  from  33  in  1909  to  506  in  1912  and  declined  to  100  in  1915. 

The  total  discharge  of  all  drains  and  pumping  stations  in  1915, 
except  the  D-9  drain,  amounted  to  80,110  acre-feet,  and  undoubtedly 
a  large  part  of  this  would  have  remained  on  the  grqund  if  the  drains 
had  not  been  constructed.  It  is  probable,  also,  that  the  seeped  area 
would  have  continued  to  increase  as  it  did  up  to  1913  if  no  relief  had 
been  provided. 

Whether  or  not  the  results  expected  from  the  drainage  system  will 
be  obtained  will  depend  on  the  methods  of  irrigation  employed.  If 
water  is  used  economically,  the  seeped  area  will  be  still  further  re- 
duced, but  conditions  can  be  easily  aggravated  by  excessive  irrigation. 
The  requirement  that  water  shall  be  charged  for  according  to  the 
amounts  used  will,  it  is  believed,  have  a  beneficial  effect  along  the 
lines  indicated. 

CONSULTINa  BOASBS. 

From  time  to  time  numerous  consulting  boards  have  been  convened 
to  discuss  and  advise  upon  various^  matters  relating  to  the  construc- 
tion and  the  operations  of  the  project.  A  list  of  tliese  boards,  with 
the  dates  on  which  they  met,  the  topics  they  were  called  to  consider, 
and  the  names  of  the  members,  is  given  below. 


Dftto. 


Topic. 


Members. 


September,  1910. 
Do 

December,  1910., 
September,  1911. 

Aprfl,1012 

Febnury,1913.. 

April,  1918 


General  report  on  the  project 
for  Board  of  Anny  Engi- 
neers. 

General  feasibility  of  the 
project  tnm  an  engi- 
neering and  eoononuo 
standpoint  by  Board  of 
Army  Engineers. 

Conunercial  power  and 
drainage  oosts. 

Project  oosts  and  repay- 
ments. 


Drainage.  ..•••••  ...a.. ... 
Commercial  power 


Dralnaga.... 


F.  H.  Newdl,  director;  A.  P.  Davis,  chief  engineer; 

F.  E.  Weymouth,  supervising  engineer;  C.  H. 

Paul,  project  manager. 
Gen.  W.  R.  Marshall,  Lieut.  Col.  John  Biddle,  Lieut. 

Col.  W.  C.  Lan^tt,  Maj.  Wm.  W.  Harts,  10^.  C. 

W.  Kuts,  Mt^TH.  Buigess. 


A.  P.  Davis,  chief  engineer;  F.  E.  Weymouth,  super- 
vising engineer;  C.  H.  Paul,  project  manager. 

F.  H.  Newell,  director;  A.  P.  Davis,  chief  engineer 
Morris  Bien,  supervising  engineer;  D.  W.  Murphy, 
engineer;  F.  E.  Weymouth,  supervising  engineer; 
P.  M.  Fogg,  project  manager;  B.  E.  Stontemyer, 


A.  P.  Davis,  chief  engineer;  F.  E.  W< 


A.  P. 


v^ymoul 
lectman 


ith. 


vising  engfaieer;  P.  M.  Fon,  mQled      

.  P.  Davis,  chief  engineer;  F.  B.  Weymouth,  super- 
vising en^beer;  O.  H.  Ensign,  chief  dectrieai 


^it^.'*  S-  *•  ^^^'  J*®^^  manager; 
Dibble,  engineer. 
F.  E.  Weymouth,  snpcrvisfaig  engineer;  D.  W.  Mur- 
phy, eogtaiser  in  dharge  of  drainage;  P.  M.  Fogg, 
project  manager;  F.  N.  Oroidiolm,  superintandnt 
ofoonstmotion. 
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Date. 


Topic 


Members. 


October,  1913... 

NoTember^  1913 
May,  1914 

August,  1914... 
January,  1915.. 

February,  1915. 
June,  1915 


Drainage 

Enlarging  capacity  of  South 
Side  pumping  stations 
and  canals. 

Drainage. 

Project  costs 

Drainage,  including  Paul 
pumping  station. 


Operation  and  maintenance 

charges. 
Final  costs  of  project  and 

distribution  of  same  by 

board  of  review. 


D.  C.  Henny,  consulting  engineer;  D.  W.  Murphv, 
engineer  in  charge  of  drainage;  F.  E.  Weymouth, 
supervising  engineer;  P.  M.  Fogg,  project  manager; 
F.  N.  Cronholm,  superintendent  of  construction. 

D.  C.  Henny,  oonsulting  engineer;  F.  £.  Weymouth, 
supervising  engineer. 

D.  C.  Henny, consultingengineer;  F.  B.  Weymouth, 
supervising  engineer;  H.  M.  Schilling,  project  man- 
ager; F.  N.  Cronholm,  superintendent  of  con* 
struction. 

A.  J.  Wiley,  consulting  enghiecr;  F.  E.  Weymouth, 
supervismg  engineer. 

D.  C.  Henny,  oonsulting  engineer;  F.  E.  Weymouth, 
senior  engineer;  H.  M.  Sdulling,  project  manager; 
F.  N.  Cronholm,  superintendent  of  construction; 


Barry  Dibble,  € 
F.  E.  Weymouth,  senior  engineer;  H.  M.  Schilling, 
project  manager:  B.  £.  Stoutemyer,  ezamtaier 
C.  R.  Burky,  chairman;  C.  H.  Paul,  for  Keclamation 

Service;  A.C.  De  Mary,  for  gravity  unit;  Ben  C. 

Edwards,  for  pumping  unit. 


OPERATION  AND  MAINTENANCE. 

There  were  two  breaks  in  the  Main  North  Side  Canal  durinff  the 
year.  The  first  was  in  September,  1915,  at  the  site  of  the  silting  plant, 
and  necessitated  shutting  the  water  out  of  the  canal  for  a  week  in 
order  to  make  repairs.  The  other  break,  about  3  miles  below  the  dam, 
occurred  in  May,  1916,  during  a  heavy  windstorm.  Repairs  were 
made  in  two  or  three  days  and  service  restored. 

The  four  small  pummng  stations  on  the  gravity  unit  were  operated 
throughout  the  year.  The  114  station  was  completed  in  time  for  the 
season  of  1916.  On  the  pumping  unit,  the  service  at  all  of  the  stations 
was  continuous  through  the  year.  There  were  no  serious  breaks  or 
accidents  of  any  kind. 

The  melting  snow  in  February,  1916,  caused  slight  damage  to  canals, 
especially  on  the  pumping  unit,  but  repairs  were  easily  made.  Be- 
cause of  the  heavy  snowfall  during  the  winter,  the  normal  flow  of 
water  in  Snake  River  was  much  higher  than  usual,  and  it  was  expected 
that  the  demand  for  storage  water  would  be  reduced  or  at  least 
delayed. 

Miich  trouble  was  caused  by  the  unusually  early  and  heavy  growth 
of  aquatic  plants  in  the  canals,  and  various  means  were  devised  for 
combating  it. 

Historical  review,  Minidoka  project. 


Item. 


1911 


1912 


1913 


1914 


1915 


1916 


Acreage  for  which  senrioe  was  prepared  to 

supply  water , 

Acreage  irrigated 

Miles  of  canal  operated 

Water  diverted  (acre-feet) 

Water  delivered  to  land  (acre-feet) 

Per  acre  of  land  irrigated  (aore-feet) 


112,000 
56,600 
315 
466,300 
827,100 
5.9 


112,000 
70,200 

382 
440,200 
304,172 

4.3 


116,600 
76,000 

457 
489,200 
383,000 

6.0 


117,000 
81,500 

520 
604,000 
363,000 

4.8 


120,000 
83,562 

590 
609,434 
323,479 

3.9 


120,300 

187,800 

616 


r 


1  Estimated. 
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SETTLEMENT. 

The  year  1915  was  unusually  prosperous  for  the  settlers.  Crops 
were  large  and  prices  high.  This  condition  is  reflected  in  the  bank 
deposits  which  show  an  increase  of  more  than  50  per  cent  over  1915. 
The  outlook  during  the  spring  of  1916  was  not  so  encouraging.  High 
winds  blew  out  some  crops  and  exceptionally  cold  weather  Killed  or 
checked  nearly  all  of  the  early  vegetation.  During  June,  however, 
there  was  a  very  marked  improvement  in»  conditions  and  prospects. 

The  estimated  population  of  the  farms  in  1915  was  6,468,  and  of 
the  towns  was  4,100.  In  Rupert  a  modem  hotel,  a  courthouse,  a  new 
depot,  and  many  business  houses  and  residences  were  either  com- 
pleted or  under  construction.  At  Burley,  too,  there  were  many  new 
Duildings. 

A  sale  of  State  lands  was  held  at  Burley  on  April  22, 1916,  at  which 
all  of  the  lands  still  owned  by  the  State,  about  6,000  acres,  were 
offered.  About  3,000  acres,  or  one-half  of  that  offered,  were  sold  at 
prices  ranging  from  $10  to  $54  per  acre.  It  is  expected  that  another 
sale  will  be  held  during  the  fall  of  1916. 

There  have  been  a  number  of  sales  of  farm  lands  during  the  year. 
Prices  have  ranged  from  $100  to  $150  and  upward  per  acre,  depend- 
ing on  location  and  improvements. 

Settlement  data,  Minidoka  project. 


Item. 


Total  number  of  farms  on  project 

Population 

Number  of  irrij^ted  farms 

Operated  by  owners  or  managers. 

Operated  by  tenants 

Population 

Number  of  towns 

PopuIati<Hi 

Total  population  of  towns  and  farms . 

Number  of  public  schools 

Number  of  churches 

Number  of  banks 

Total  capital  stock 

Total  amount  of  deposits 

Total  number  of  depositors 


1913 


2,109 
4,400 
1,606 
1,406 
200 


3 
1,700 
6,100 


11 

5 

189,750.00 

S425,353.S4 

2,346 


1913 


1914 


2,092 
4,800 
1,708 
1,496 
212 
4,800 

2,200 

7,000 

20 

11 


2,113 
6,200 
1,741 
1,625 
216 
5,200 

3,000 

8,200 

21 

13 

6 

197,500.00  $137,500.00 

,234.84  ,$677,007.18 

2,954      4,119 


1915 


9W, 

$547, 


2,164 
6,800 
1,713 
1,402 
311 
5,800 

3,500 

9,300 

21 

21 

6 

$140,000.00 
$821,900.28 
!     4,721 


1916 


2,322 
6,468 
1,760 
1,352 
408 
5,800 

4,100 

10,508 

21 

21 

6 

$140,000.00 

$1,311,641.00 

6,37t) 


FBINGIPAIi  CAOF& 


The  most  notable  feature  of  the  crop  for  1915  is  the  increase  in 
value  over  that  for  1914.  The  average  yield  per  acre  on  the  gravity 
unit  in  1915  was  $23.13,  as  against  $16.91  in  1914,  and  on  the  South 
Side  pumping  unit  was  $21.60,  as  compared  with  $16.65.  Sugar  beets 
show  the  greatest  percentage  of  increase,  both  in  acreage  and  value, 
of  any  of  the  main  crops.  The  gain  in  acreage  was  nearly  100  per 
cent  and  in  value  was  more  than  112  per  cent.  The  alfalfa-hay  crop 
represents  nearly  40  per  cent  of  the  value  of  all  crops  raised  and 
leads  all  others,  sugar  beets  being  second  and  wheat  third.  Other 
qrgps  in  their  order  are  potatoes,  oats,  and  pasture. 
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On  account  of  the  cold  weather  in  the  spring  of  1916  the  first  cut- 
ting of  hay  was  light,  but  it  is  expected  that  later  cuttings  will  be 
gowl.  Prices  for  all  crops  promise  to  be  unusually  high  and  will 
partly  compensate  for  the  reduction  in  yield. 

Crop  report,  gravity  unit,  Minidoka  project,  Idaho,  year  of  1915, 


Crop. 


Area 

(acres) 


Unit  of 
yield. 


Yields. 


TotaL 


Average 
per  acre. 


Values. 


Per  unit 
of  yield. 


Total. 


Per  acre. 


Albl&hay 

Alfftlfftseed 

^^;::::;:::::;:::::: 

Beans 

Beets,  sugar 

Clover  hay 

Clover  seed 

Com- 

Com  fodder 

Fruits,  small 

Oazden 

Hav,  mixed 

Oats 

Onions 

Pasture. 

Peas 

Potatoes. 

wKiaV.".!!"!!""!!.'!!!'. 

Leas  duplicated  areas 

Totalorqpped  acreage. 


&rigBted|  no  crop: 

OnAiaxd 

Young  alfletlfs 

Oxound  fall  plowed 
Miscellaneous 

Total 

Less  dnpllcated  areas. . 

Totel  irrigated 


19,235 

99 

238 

1,560 

26 

2,072 

096 

174 

362 

80 

30 

367 

170 

3,815 

6,602 
213 

1,858 
128 

4,696 
199 


Tons 

Bushels.. 
Pounds.. 
Bushels.. 

lu.do 

Tons 

..do 

Bushels.. 

..do 

Tons 

Pounds.. 


40,618 


885 

2,910 

213 

1,743 


6,761 


996 


67,534 

292 

233,760 

59,631 

369 

26,585 

2,286 

880 

9,040 

319 

22,962 


3.5 

3.0 

980.0 

38.3 

14.8 

12.3 

3.3 

5.1 

25.0 

4.0 

766.4 


S6.00 

9.00 

.02 

.65 

8.00 

6.00 

6.00 

10.00 

1.00 

6.00 

.05 


Tons 

Bushels., 
..do 


473 

126,821 

337 


2.8 
33.2 
46.0 


6.50 

.45 

1.00 


Bushels. 

..do , 

..do 

..do 


5,031 
203,877 

2,569 
127,052 


23.6 
150.0 
20.0 
27.6 


1.80 
.45 
.80 


8405,204 
2,628 
4,675 

38,760 

1,107 

127,925 

13,716 
8,800 
9,040 
1,505 
1,148 

16,343 
3,074 

57,069 
337 

43,669 
9,056 

91,746 

2,056 

101,642 


121.07 
26.66 
19.65 
24.86 
44.28 
61.74 
19.71 
50.67 
24.97 
19.94 
38.26 
44.68 
18.08 
14.90 
48.14 
7.77 
42.51 
67.56 
16.06 
22.11 


Total  and  average. 


0,478 


23.18 


Areas. 


Irrigable  area  fums  reported 

brintedarea  farms  reported 

Under  water-right  applications, 
Under  rental  oontrsctiB 

Croppad  ana  farms  reported , 


46,874 


Acres. 


68,447 
46,874 
48.774 
1,600 
40,618 


Farms. 


Per  cent 

of 
project. 


1,139 
1,139 


81 
68 


1,189 


67 
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Crop  report,  South  Side  pumping  unit,  Minidoka  project,  Idaho,  year  of  1915. 


Crop. 


Area 
(acres). 


Uxiltof 
yield. 


Yields. 


Total. 


Average 
per  acre. 


Values. 


Per  milt 
of  yield. 


Total. 


Per  acre. 


iffi^".:::;:::;:;:::::: 

Beans 

Beets 

Clover. 

Clover  seed 

Com. 

Com  fodder 

Oaiden. 

Hay,  mixed 

Mangles 

Oats 

Onions 

Pastoze 

Peas 

Potatoes 

Bye 

Wheat 

Leas  duplicated  areas... 

Total  enpped  acreage. 


Urioted,  no  crop: 

Nonbeailng  orobaid. 

YomigalbUb 

Yomig  clover 

Fall  plowed 

MlBoellaneoas 

Less  duplicated  areas. . . . 


14,145 

IM 

3 

890 

86 

3,507 

871 

549 

85 

44 

475^ 

10 

37 

2,020 

8 

4,045 

588 

1,628 

10 

8,004 

198 


Tons 

Bushels.. 

Pomids.. 

Bushels.. 
...do 

Tons...... 

...do 

Bushels.. 

..do 

Tons 

Acres. ... 

Tons 

...do 

Bushels.. 
...do 

Acres 

Bushels.. 
...do 

..do 

..do 


500 

23,850 

.      215 

27,486 

619 

2,042 

880 

107 


8.t 

2.8 

26a0 

25.0 

6.1 

lao 

1.7 
8.7 

lao 

2.4 


16.00 
0.00 
.02 
.65 
8.00 
5.00 
6.00 

10.00 
1.00 
5.00 


88 

440 

78,615 

352 


1.7 

11.0 

27.0 

117.8 


6.50 

8.50 

.45 

1.00 


10,191 

221,209 

100 

172,303 


17.5 

136.0 

10.0 

21.5 


1.80 
.45 


.80 


1255,732 

4,077 

10 

14,538 

645 

187,430 

8,714 

20,420 

380 

535 

17,307 

215 

1,540 

85,377 

352 

37,050 

18,344 

99,544 

80 

•187,762 


818.06 
20.80 

5.00 
16.88 
18.48 
53.02 
10.00 
87.19 
10.86 
12.16 
86.63 
11.28 
41.62 
12.12 
117.33 

9.38 
31.46 
61.33 

8.00 
17.21 


36,390 


503 
724 
132 
329 
1,060 
070 


Total  and  avenge. 


786,037 


21.60 


Areas. 


Irrigable  area  farma  reported. 

Ixrlnted  area  brms  reported, 

u  nder  rental  contracts . . . 

Cropped  area  &rms  reported. 


Total  irrigated  acreage 


38,188 


Acres. 


30,857 
38,188 
38,188 
86,890 


Farms. 


Percent 

of 
project. 


621 
621 
621 
621 


81 
78 
78 
74 


PUBLIC  NOTICES  AND  ORDERS. 


FUBUC  NOTICE,  NOVEMBER  3,  1915, 


1.  In  pursuance  of  the  provisions  of  section  4  of  the  reclamation 
act  of  June  17, 1902  (32  Stat.,  888),  and  acts  amendatory  thereof  and 
supplemental  thereto,  and  particularly  the  reclamation  extension 
act  of  August  13,  1914  (38  Stat,  686),  notice  is  hereby  given  that 
water  will  be  furnished  from  the  South  Side  pumping  unit  of  the 
Minidoka  project,  Idaho,  in  the  irrigation  season  of  1916  and  each 
irrigation  season  thereafter,  upon  the  filing  of  proper  water-right 
application  for  the  irrigable  lands  in  the  said  unit  shown  upon  the 
following  farm-unit  plats,  viz,  Boise  meridian,  townships  10  and  11 
south,  ranges  22,  23,  24,  and  25  east,  approved  March  1,  1911,  by  the 
Secretary  of  the  Interior  and  on  file  in  the  office  of  the  project  man- 
ager. United  States  Reclamation  Service,  Rupert,  Idaho,  and  of  the 
local  land  office  at  Hailey,  Idaho. 

2.  Homestead  entries  of  the  farm  units  shown  on  said  plats  em- 
bracing public  lands  of  the  United  States  may  be  made  on  and  after 
December  1,  1915,  at  9  o'clock  a.  m.  at  the  local  land  office,  Hailey, 
Idaho,  if  found  regular  and  accompanied  by  the  certificate  of  the 
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project  manager  showing  that  water-right  application  has  been  filed 
and  proper  water-right  charges  deposited. 

3.  Warning  is  hereby  expressly  given  that  no  person  will  be  per- 
mitted to  ^m  or  exercise  any  right  whatever  mider  any  settlement 
or  occupation  begun  prior  to  9  a.  m.  December  1,  1915,  on  any  lands 
shown  on  said  plats;  provided,  however,  that  this  shall  not  interfere 
with  any  valid  existing  rights  obtained  by  settlement  or  entry  while 
the  lana  was  subject  thereto.  The  project  manager  will  receive  water- 
right  applications  accompanied  by  the  proper  water- right  payments 
in  the  form  prescribed  in  paragraph  12,  and  issue  certificates  to  ap- 
plicants for  public  lands  at  any  time  after  the  date  of  this  notice. 
Each  application  must  be  for  a  specific  farm  unit.  More  than  one 
person  may  make  water-right  application  for  the  same  farm  unit. 
Filing  of  water-right  application  and  issuance  of  certificate  gives  no 
preference  right  to  make  entry.  Acceptance  of  application  will  be 
mdorsed  thereon  by  the  project  manager  when  notified  by  the  local 
land  office  that  entry  has  been  allowed.  All  other  applications, 
with  payments  made,  will  be  returned  to  applicants  upon  surrender 
by  them  of  the  certincate  of  filing  issued  by  the  project  manager. 

4.  The  limit  of  area  per  entry  representing  the  acreage  which,  in 
the  opinion  of  the  Secretary  of  the  Interior,  may  be  reasonably  re- 
quired for  the  support  of  a  f amilv  upon  such  lands  is  fixed  at  the 
amotmts  shown  upon  the  plats  tor  the  several  farm  units.  The 
maximum  limit  of  area  for  which  water-right  application  may  be 
made  for  lands  in  private  ownership)  shall  be  160  acres  of  irrigable 
land  for  each  lanaowner.  Water-right  applications  for  lands  in 
private  ownership  may  be  made  on  and  after  the  date  of  this  notice. 
All  water-right  applications,  whether  for  public  or  private  lands, 
must  be  made  to  the  project  manager,  United  States  Reclamation 
Service,  Rupert,  Idaho. 

5.  The  water-right  charges  per  acre  of  irrigable  land  are  of  two 
kinds — (a)  a  charge  as  hereinafter  provided  for  the  building  of  the 
irrigation  system  termed  the  "construction  charge,"  and  (6)  an  an- 
nual charge  for  operation  and  maintenance  payable  on  March  1  of  each 
year  for  tiie  preceding  irrigation  season.  The  operation  and  main- 
tenance charge  for  the  irrigation  season  of  1916  shall  be  $1  per  acre 
of  irrigable  land  whether  water  is  used  thereon  or  not,  which  will 
entitle  the  water  user  to  1  acre-foot  of  water  for  each  acre  of  irri- 
gable land.  Additional  water  supply  will  be  furnished  at  the  rate 
of  40  cents  per  acre- foot :  Provided^  That  all  water  delivered  in  any 
irrigation  season,  before  June  15  and  after  August  31,  shall  be 
charged  as  though  it  were  one-half  the  amount  of  water  actually 
delivered. 

6.  For  lands  entered  subject  to  the  provisions  of  the  reclamation 
law  the  construction  charge  shall  be  $56.50  per  irrigable  acre,  and 
for  State  or  deeded  lands,  and  for  lands  not  entered  subject  to  the 
reclamation  law,  the  construction  charge  shall  be  $57.50  per  irrigable 
acre. 

7.  For  homestead  entries  made  after  August  18,  1914,  and  land  in 
private  ownership,  which  after  August  18,  1914,  is  signed  under  con- 
tract with  the  South  Side  Minidoka  Wafer  Users'  Association,  water- 
ri^ht  applications  will  be  accepted  at  the  construction  charge  ap- 
plicable thereto  under  the  provisions  of  section  6  hereof.     An  initial 
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payment  of  5  per  cent  on  account  of  the  construction  charge  shall  be 
made  at  the  time  of  entry  or  filing  of  water-right  application,  which 
application  must  be  on  the  form  provided  imder  the  reclamation 
extension  act.  The  remainder  of  the  construction  charge  shall  be 
paid  in  15  annual  installments,  the  first  5  of  which  shall  each  be 
5  per  cent  and  the  remainder  each  7  per  cent  of  the  total  construction 
charge.  The  first  of  said  annual  installments  shall  become  due  and 
payable  December  1  of  the  fifth  calendar  year  after  the  initial  in- 
stallment, and  subsequent  installments  shall  become  due  on  December 

1  of  each  cq,lendar  year  thereafter. 

8.  For  lands  shown  on  said  plats  and  entered  on  or  before  August 
13,  1914,  or  lands  in  private  ownership  which  were  subscribed  to  the 
South  Side  Minidoka  Water  Users'  Association  on  or  before  August 
18, 1914,  the  said  construction  charge  shall  be  paid  in  10  equal  annual 
installments.  The  first  of  said  installments  shall  be  paid  at  the  time 
of  filing  water-right  application,  and  the  second  of  such  installments 
shall  be  due  and  payable  December  1  of  the  subsequent  year,  and 
subsequent  installments  shall  become  due  and  payable  December  1  of 
each  year  thereafter :  Provided^  however^  That  if  water-right  appli- 
cations subject  to  the  provisions  of  tiie  reclamation  extension  act  of 
Au^st  13,  1914,  be  filed  by  the  applicant  within  six  months  of  this 
notice  the  first  installment  of  the  construction  charge  shall  be  due 
December  1,  1915,  and  subsequent  installments  December  1  of  each 
year  thereafter.    The  first  four  of  such  installments  shall  each  be 

2  per  cent;  the  next  two  installments  shall  each  be  4  per  cent;  the 
next  14  installments  each  6  per  cent  of  the  total  construction  charge. 

9.  In  case  the  lands  of  any  water-right  ai)plicant  shall  have  b^n 
credited  on  the  books  with  any  amount  paid  as  rental  charges  he 
shall  receive  a  like  credit  on  the  amount  of  construction  charges 
levied  against  his  land,  and  the  credits  therefor  shall  be  applied  as 
installments  become  due  until  fully  absorbed. 

10.  Any  water-right  applicant  or  entryman  may,  if  he  so  elects, 
pay  the  whole  or  any  part  of  the  construction  charges  owing  by  him 
within  any  shorter  period  than  that  provided  by  the  public  notices 
and  orders  applicable  to  his  land. 

11.  In  all  cases  where  water-right  application  for  lands  in  private 
ownership  or  for  lands  under  entries  not  subject  to  the  reclamation 
act  shall  not  be  made  within  one  year  after  the  date  of  this  notice, 
the  construction  charge  for  such  land  shall  be  increased  5  per  cent 
each  year  until  such  application  is  made  and  initial  installment  is 
paid. 

12.  All  charges  must  be  paid  at  the  office  of  the  United  States 
Reclamation  Service  at  Denver.  Colo.  Drafts  on  New  York  or 
Denver,  or  money  orders,  etc.,  snould  be  made  payable  to  the  dis- 
bursing officer.  United  States  Reclamation  Service,  Denver,  Colo. 

13.  The  method  of  determining  the-  annual  operation  and  main- 
tenance charge,  and  the  penalties  for  failure  to*pay  the  construction 
charge  and  the  operation  and  maintenance  charges  when  due,  and 
discount  allowed  for  prepayment  of  operation  and  maintenance 
charges  for  all  lands,  shall  be  as  prescribed  by  the  act  of  August  18, 
1914. 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 
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PUBLIC  NOTICE,  MARCH  4,   1016. 

1.  In  pursuance  of  the  provisions  of  the  reclamation  act  of  June  17, 
1902  (32  Stat.,  388),  and  acts  amendatory  thereof  and  supplemental 
thereto,  and  in  particular  the  reclamation  extension  act  of  August 
13,  1914  (38  Stat.,  686),  section  6  of  which  authorizes  the  Secretary 
of  the  Interior  to  fix  the  due  date  for  operation  and  maintenance 
charges,  notice  is  hereby  given  that  hereafter  until  further  notice  for 
all  lands  under  the  gravity  unit  of  the  Minidoka  project,  Idaho,  the 
operation  and  maintenance  charge  for  any  irrigation  season  shall 
be  due  and  payable  on  March  1  of  the  following  calendar  year. 

2.  The  operation  and  maintenance  charges  for  the  irrigation  season 
of  1916  and  for  each  irrigation  season  thereafter  until  further  notice 
are  as  follows :  Each  kcre  of  irrigable  land,  whether  irrigated  or  not, 
shall  be  charged  with  a  minimum  operation  and  maintenance  charge 
of  75  cents,  which  will  permit  delivery  of  not  more  than  2  acre-feet 
per  acre,  and  should  further  quantities  be  needed  they  will  be  fur- 
nished at  the  rate  of  8  cents  per  acre- foot. 

3.  The  provisions  of  this  public  notice  cover  all  lands  subject  to 
public  notice  'heretofore  issued  for  the  said  project. 

4.  Except  as  hereinabove  provided,  all  the  terms  and  provisions 
of  existing  public  notices  and  orders,  and  in  particular  the  public 
notice  of  February  27,  1916,  for  the  Minidoka  project,  shall  remain 
unchanged. 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  th^  Interior. 

order,  APRIL  7,   1916. 

« 

1.  In  accordance  with  the  provisions  of  a  public  notice  dated  De- 
cember 30,  1911,  for  the  Minidoka  project,  Idaho,  notice  is  hereby 
given  that  a  pumping  plant  for  the  irrigation  of  certain  highland 
areas,  embracing  portions  of  section  36,  T.  8  S.,  R.  24  E.,  B.  M.,  and 
section  1,  T.  9  S.,  K.  24  E.,  B.  M.,  known  as  the  114  pumping  extension 
of  the  gravity  unit  of  the  Minidoka  project,  is  now  under  construc- 
tion, and  it  is  expected  that  water  will  be  available  for  the  irrigation 
of  these  lands  during  the  season  of  1916. 

2.  A  list  of  the  lands  which  mav  be  irrigated,  together  with  the 
approximate  areas  of  each  holding  tnat  may  be  watered  from  the  com- 
pleted works,  may  be  examined  at  the  office  of  the  United  States 
Keclai^ation  Service  at  Rupert,  Idaho.  It  is  expressly  understood 
that  such  areas  are  subject  to  revision  for  1916  and  subsequent  years, 
if  such  revision  shall  be  found  necessary. 

8.  To  all  such  lands,  whose  owners  or  occupants  make  written  appli- 
cation to  the  project  manager,  water  will  be  furnished  on  a  rental  oasis 
during  the  irrigation  season  of  1916,  upon  completion  of  the  works 
which  will  serve  them. 

4.  For  the  irrigable  area  of  each  farm  unit  or  private  holding  for 
which^  during  the  season  of  1916^  application  for  water  from  the 
pumpmg  system  shall  be  filed,  a  minimum  charge  of  75  cents  will  be 
made.  Payment  of  this  charge  will  be  due  March  1,  1917,  and  pay- 
able at  the  office  of  the  Reclamation  Service,  Rupert,  Idaho.    This 
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payment  will  entitle  the  applicant  to  2  acre-feet  of  water  for  each 
acre  of  irrigable  land  covered  by  the  application.  Additional  water 
will  be  furnished  at  the  rate  of  8  cents  for  each  acre-foot.  Such 
charges  shall  be  subject  to  the  same  discount  and  penalties  and  to  the 
provisions  for  cancellation  and  collection  as  provided  in  the  reclama- 
tion extension  act  of  August  13, 1914,  for  other  operation  and  mainte- 
nance charges. 

5.  Public  notice  will  be  hereafter  issued  announcing  the  charges, 
terms,  and  conditions  under  which  entries  and  water-right  applica- 
tions may  be  made  for  such  lands. 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

PUBLIC  notice,  may  4,   1916. 

Whereas  under  the  provisions  of  the  public  notice  issued  March  4, 
19i6,  the  operation  and  maintenance  charges  for  lands  under  the 
gravity  unit,  Minidoka  project,  Idaho,  were  announced  as  a  mini- 
mum of  75  cents  per  irrigable  acre,  which  will  permit  the  delivery 
of  not  more  than  2  acre-feet  per  acre,  with  a  charge  of  8  cents  per 
acre-foot  for  all  additional  water  furnished;  and 

Whereas  the  Minidoka  irrigation  district  has  applied  for  a  re- 
vision of  the  said  schedule  of  charges  and  an  increase  in  the  quan- 
tity of  water  to  be  furnished  in  consideration  of  payment  of  the 
minimum  charge: 

Now,  therefore,  in  pursuance  of  the  provisions  6f  the  reclamation 
law  and  in  particular  the  reclamation  extension  act  of  August  13, 
1914  (38  Stat,  686),  public  notice  is  hereby  issued  amending  para- 
graph 2  of  the  public  notice  of  March  4, 1916,  so  as  to  read  as  follows : 

1.  A  map^  of  the  project  is  shown  on  the  reverse  of  this  sheet, 
in  which  the  irrigable  lands  are  subdivided  into  three  districts, 
namely,  district  1,  district  3,  and  district  6. 

For  the  lands  in  district  1,  1  acre- foot  of  water  per  irrigable  acre 
will  be  furnished  in  consideration  of  the  payment  of  the  minimum 
charge  of  75  cents  per  irrigable  acre. 

For  the  lands  in  district  3,  3  acre-feet  of  water  per  irrigable  acre 
will  be  furnished  in  consideration  of  the  minimum  charge  of  75 
cents  per  irrigable  acre. 

For  the  lands  in  district  6,  6  acre-feet  of  water  per  irrigable  acre 
will  be  furnished  in  consideration  of  the  payment  of  the  minimum 
charge  of  75  cents  per  irrigable  acre. 

2.  The  minimum  charge  per  irrigable  acre  is  75  cents,  and  in  con- 
sideration of  such  payment  the  amount  of  water  furnished  will  be 
1,  3,  or  6  acre-feet  per  irrigable  acre,  depending  upon  whether  the 
lands  are  in  district  1,  district  3,  or  district  6.  Additional  water  as 
needed  will  be  furnished  at  the  rate  of  15  cents  per  acre- foot. 

3.  Except  as  herein  provided,  the  provisions  of  the  said  public 
notice  of  March  4, 1916,  shall  remain  in  full  force  and  effect. 

Andrieus  A.  Jones, 
First  Assistant  Secretary  of  the  Interior. 


1  Map  not  pubUstaed  In  this  report. 
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PUBLIC  NOTICE,  MAT,  25,  1916. 

1.  In  pursuance  of  the  provisi6ns  of  section  4  of  the  reclamation 
act  of  June  17, 1902  (32  Stat,  388),  and  acts  amendatory  thereof  and 
supplemental  thereto,  and  particularly  the  reclamation  extension  act 
of  August  13, 1914  (38  Stat.,  686),  notice  is  hereby  given  that  water 
will  be  furnished  from  the  south  side  pumping  unit  of  the  Minidoka 
project,  Idaho,  in  the  irrigation  season  of  1916  and  each  irrigation 
season  thereafter,  upon  the  filing  of  proper  water-right  application 
for  the  irritable  lands  in  the  said  unit  (1)  included  in  a  list  ap- 
proved April  18,  1911,  by  the  Secretary  of  the  Interior  and  shown 
on  farm-unit  plats  of  T.  10  S.,  R.  25  E.,  B.  M. ;  T.  11  S.,  R.  22  E., 
B.  M.;  T.  11  1$.,  R.  23  E.,  B.  M.;  and  T.  11  S.,  K  24  E.,  B.  M.;  and 
(2)  shown  on  diagrams  of  lands  in  T.  10  S.,  R  21  E.,  B.  M. ;  T.  10  S., 
R.  22  E.,  B.  M.;  and  T.  10  S.,  R.  24  E.,  B.  M.,  which  three  diagrams 
were  approved  by  the  director  and  chief  engineer  of  the  Reclama- 
tion Service  on  May  19, 1916.  Copies  of  said  farm-unit  plats  and  of 
said  diagrams  are  on  file  in  the  office  of  the  project  manager.  United 
States  !&clamation  Service,  at  Rupert,  Idaho,  and  in  the  local  land 
office  at  Hailey,  Idaho.  Said  amended  plats  and  diagrams  are  sup- 
plemental to  tne  plats  approved  March  1,  1911,  by  the  Secretary  of 
the  Interior. 

2.  The  following  is  a  list  of  all  lands  covered  by  this  public  notice, 
with  their  irrigable  areas  for  which  water-right  application  may  be 
made  under  the  provisions  of  this  public  notice : 

T.  10  S.,  R.  21  B.,  B.  M. :  T.  11.  S.,  R.  22  E.,  B.  M. : 

Sec.  a—                                     Acres.  Sec.  25 —                                   Acres. 

Lot  1 31.0  NB.  i  NB.  i 6.0 

SB.  i  NB.  i 31. 6  SW.  i  SB.  i 4. 0 

SW.  i  NB.  i 17.0  Sec.  14— 

T.  10  S..  R.  22  B..  B.  M. :  NW.  i  SB.  i 10. 0 

Sec.  19—  NB.  i  SW.  J 10. 0 

Lot  1 27. 3  NW.  i  SW.  i 2. 0 

Lot  2 20. 4     T.  11  S.,  R.  23  B.,  B.  M. : 

Lot  3 14. 3  Sec.  19,  lot  3 6. 0 

Lot  4 6.6  Sec.  27— 

Sec  20—  NB.  i  SB.  i 11. 0 

Lot  2 48.1  NW.  i  SB.  J 3.0 

Lot  3 31. 2  Sec.  28— 

NB.  i  SW.  i 40.  0  NB.  J  NB.  i 38. 0 

NW.  i  SB.  i 40. 0  NW.  i  NB.  i 21. 0 

SW.  i  SE.  i 36.9  NB.  i  NW.  i 4.0 

SB.  i  SW.  i 36. 3     T.  10.  S.,  R.  24  B..  B.  M.  : 

SW.  i  SW.  i 34.  7  Sec.  1— 

Sec.  29—  A.  lot  1 22.0 

Unit  A,  B.  }  NB.  i 71. 7  G,  SW.  i  NB.  i 23. 9 

Unit  B,  W.  }  NB.  i 77.8  H,  SB.  i  NB.  i 30.0 

Unit  O,  B.  i  NW.  i 71.  5  J.  NB.  i  SB.  i 0.  7 

NW.  i  NW.  i 29. 3  K,  NW.  i  SE.  i 24.  6 

Unit  D,  N.  i  SB.  i  27. 1  L,  NB.  J  SW.  i 19.  5 

Sec.  30—  P,  SB.  i  SW.  i 39. 0 

NB.  i  NB.  i 36.2  Q.  SW.  |  SB.  i 26.9 

NW.  i  NB.  i 27. 5  Sec.  12— 

NB.  i  NW.  i 35.0  B.  NW.  i  NE.  i 7.7 

NW.  i  NW.  i 86. 9  C,  NB.  i  NW.  i 40. 0 

SW.  I  NW.  i 32. 8  D,  NW.  J  NW.  i 7. 6 

SB.  I  NW.  I 40. 0  B,  SW.  i  NW.  i 2.  3 

SW.  i  NB.  i 36. 2  F,  SB.  i  NW.  i 39. 1 

SB.  i  NE.  i 16. 2  G,  SW.  i  NB.  i 16. 7 

Sec.  H  NW.  i  SW.  i 6. 0  K.  NW.  i  SB.  i 29. 2 
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T.  10  S.,  R.  24  B.,  B.  M.-<Jontd.  T.  10  8..  B.  24  B.,  B.  M.— Contd. 

Sec.  12 — Continued.  Sec.  14 — Gontinaed. 

Acres.  Acres. 

L,  NB.  i  SW.  i 40.0  J,  NB.  i  SB.  i 40.0 

N,  SW.  i  SW.  i 7. 3  K,  NW.  i  SB.  i 11.  7 

P.  SB.  i  SW.  i 39.8  P,  SW.  i  «E.  i 19.6 

Q,  SW.  i  SB.  i 20. 4  Q,  SB.  ^  SB.  i 39. 1 

Sec.  13—  T.  11  S.,  R.  24  E.,  B.  M. : 

A,  NW.  i  NB.  i 8. 2  Sec.  10,  SW.  i  NB.  i 12. 0 

C,  NB.  i  NW.  i 33.  7  Sec.  15,  NW.  i  NW.  i 14. 0 

D,  NW.  i  NW.  i 33. 3  Sec.  21-- 

B,  SW.  i  NW.  i 38.  5  NW.  i  NB.  i 5. 0 

P.  SB.  i  NW.  i 34.3  NB.  i  SW.  i 2.0 

G.  SW.  i  NE.  i 19.3  NW.  i  SW.  i 24.0 

K,  NW.  i  SB.  i 5. 5  Sec.  29— 

L.  NE.  i  SW.  i 30. 0                     NE.  i  SW.  i 11. 0 

M,  NW.  i  SW.  i 40.0                     NW.  i  SW.  i 16.0 

N,  SW.  i  SW.  i 39.2             Sec.  30,  NW.  i  SB.  i 12.0 

P.  SB.  i  SW.  i 18. 2     T.  10.  S.,  R.  25  B.,  B.  M. : 

Sec.  14—                                                         Sec.  30,  SB.  i  SB.  i 7. 0 

A,  NB.  i  NB.  i 4. 0             Sec.  31.  lot  3 6. 0 

H,  SE.  i  NE.  i 27.8 

3.  The  limit  of  area  per  entry,  representing  the  acreage  which  in 
the  opinion  of  the  Secretary  or  the  Interior  may  be  reasonably  re- 
quired for  the  support  of  a  family  upon  such  lands,  is  fixed  at  the 
amounts  shown  upon  the  plats  for  the  several  farm  units.  The  maxi- 
mum limit  of  area  for  which  water-right  application  may  be -made  for 
lands  in  private  ownership  shall  be  160  acres  of  irrigable  land  for 
each  landowner.  Water-right  applications,  for  lands  in  private 
ownership  may  be  made  on  and  alter  the  date  of  this  notice.  AH 
water-rignt  applications  must  be  made  to  the  project  manager,  United 
States  Keclamation  Service,  Rupert,  Idaho. 

4.  The  water-right  charges  per  acre  of  irrigable  land  are  of  two 
kinds,  (a)  a  charge  as  hereinafter  provided  for  the  building  of  the 
irrigation  system,  termed  the  construction  charge,  and  (b)  an  annual 
charge  for  operation  and  maintenance  payable  on  Marcn  1  of  each 
year  for  the  preceding  irrigation  season.  The  operation  and  main- 
tenance charge  for  the  irrigation  season  of  1916  shall  be  $1  per  acre  of 
irrigable  land,  whether  water  is  used  thereon  or  not,  which  will  entitle 
the  water  user  to  1  acre-foot  of  water  for  each  acre  of  irrigable  land. 
Additional  water  supply  will  be  furnished  at  the  rate  of  40  cents  per 
acre- foot:  Provided^  Tliat  all  water  delivered  in  any  irrigation  season 
before  June  15  and  after  August  31  shall  be  charged  as  though  it  were 
one-half  the  amount  of  water  actually  delivered. 

5.  For  lands  entered  subject  to  the  provisions  of  the  reclamation 
law  the  construction  charge  shall  be  $56.50  per  irrigable  acre,  and  for 
State  or  deeded  lands  and  for  lands  not  entered  subject  to  the  reclama- 
tion law  the  construction  charge  shall  be  $57.50  per  irrigable  acre. 

6.  For  homestead  entries  made  after  August  13,  1914,  and  land  in 
private  ownership,  which  after  August  13,  1914,  is  signed  under  con- 
tract with  the  South  Side  Minidoka  Water  Users'  Association,  water- 
right  applications  will  be  accepted  at  the  construction  charge  appli- 
cable thereto  under  the  provisions  of  section  5  hereof.  An  initial 
payment  of  5  per  cent  on  account  of  construction  charge  shall  be  made 
at  the  time  of  entry  or  filing  of  water-right  application,  which  appli- 
cation must  be  on  the  form  provided  under  the  reclamation  extension 
act  The  remainder  of  the  construction  charge  shall  be  paid  in  15 
annual  installments,  the  first  five  of  which  shall  each  be  5  per  cent, 
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and  the  remaider  each  7  per  cent  of  the  total  construction  charge. 
The  first  of  said  annual  installments  shall  become  due  and  payable 
December  1  of  the  fifth  calendar  year  after  the  initial  installment  and 
subseauent  installments  shall  become  due  on  December  1  of  each 
calendar  year  thereafter  until  the  total  construction  charge  is  paid. 

7.  For  lands  entered  on  or  before  August  13, 1914,  or  lands  in  private 
ownership  which  were  subscribed  to  the  South  Side  Minidoka  Water 
Users'  Association  on  or  before  August  13, 1914,  the  said  construction 
charge  shall  be  paid  in  10  equal  annual  installments.  The  first  of 
said  installments  shall  be  paid  at  the  time  of  filing  water-right  appli- 
cation and  the  second  of  such  installments  shall  oe  due  and  payable 
December  1  of  the  subsequent  year,  and  subsequent  installments  shall 
become  due  and  payable  December  1  of  each  year  thereafter:  Pro- 
vided^  hotoeveTj  That  if  water-right  applications  subject  to  the  pro- 
visions of  the  reclamation-extension  act  of  August  13,  1914,  or  an 
acceptance  of  the  provisions  of  said  extension  act  be  filed  within  six 
months  after  the  date  of  this  notice,  the  first  installment  of  the  con- 
struction charge  shall  be  due  December  1,  1916,  and  subsequent  in- 
stallments December  1  of  each  year  thereafter.  The  first  four  of  such 
installments  shall  be  2  per  cent,  the  next  two  installments  shall  each 
be  4  per  cent,  the  next  14  installments  each  6  per  cent  of  the  total  con- 
struction charge. 

8.  In  case  the  lands  of  any  water-right  applicant  shall  have  been 
credited  on  the  books  with  any  amount  paid  as  rental  charges  he  shall 
receive  a  like  credit  on  the  amount  oi  construction  charges  levied 
against  his  land,  and  the  credits  therefor  shall  be  applied  as  ihstall- 
ments  become  due  until  fully  absorbed. 

9.  Any  water-right  applicant  or  entryman  may,  if  he  so  elects,  pay 
the  whole  or  any  part  of  the  construction  charges  owing  by  him 
within  any  shorter  period  than  that  provided  by  the  pubnc  notices 
and  orders  applicable  to  his  land. 

10.  In  all  cases  where  water-right  application  for  lands  in  private 
ownership  or  for  lands  under  entries  not  subject  to  the  reclamation 
act  shall  not  be  made  within  one  year  after  the  date  of  this  notice  the 
construction  charge  for  such  land  shall  be  increased  5  per  cent  each 
year  until  such  application  is  made  and  initial  installment  paid. 

11.  All  charges  must  be  paid  at  the  office  of  the  United  States 
Reclamation  Service  at  Rupert,  Idaho.  Drafts  on  New  York  or 
Denver,  or  money  orders,  etc.,  should  be  made  payable  to  the  special 
fiscal  agent,  United  States  Reclamation  Service,  Rupert,  Idaho. 

12.  The  metiiod  of  determining  the  annual  operation  and  mainte- 
nance charges  and  the  penalties  for  failure  to  pay  the  construction 
charge  and  the  operation  and  maintenance  charges  when  due,  and 
discounts  allowed  for  prepayment  of  operation  and  maintenance 
charges  for  all  lands  imall  oe  as  prescribed  by  the  act  of  August 
13,  1914. 

Bo  Sweeney, 
Assistant  Secretary  of  the  Interior. 

PUBLIC  NOTICE,  MAT  27,  1910. 

1.  Public  notice  issued  December  30, 1911,  for  the  Minidoka  project, 
Idaho,  states  that  works  providing  for  the  irrigation  of  certain  oi  the 
highland  areas  in  tiie  project  have  been,  or  will  be  constructed  by 
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the  United  States,  and  that  charges  for  such  highlands  shall  become 
due  at  such  date  after  water  becomes  available  for  their  irrigation  as 
may  be  announced  by  the  Secretary  of  the  Interior. 

2.  In  pursuance  of  the  said  public  notice  of  December  30, 1911,  and 
of  the  provisions  of  section  4  of  the  reclamation  act  of  June  17, 1902 
(32  Stat.,  388),  and. acts  amendatory  thereof  and  supplementary 
thereto,  and  particularly  the  reclamation>extension  act  of  August  13, 
1914  f38  Stat.^  686),  notice  is  herebv  given  that  water  will  bi  avail- 
able lor  the  irrigation  season  of  i916  and  each  irrigation  season 
thereafter,  upon  filing  the  proper  water-right  applications  for  the 
highland  areas  as  shown  on  list  approved  May  27,  1916,  bv  the  As- 
sistant Secretary  of  the  Interior,  a  copy  of  which  list  is  filed  in  the 
local  land  office  at  Hailey,  Idaho,  and  m  the  office  of  the  Reclamation 
Service  at  Rupert,  Idaho.  Said  list  covers  land  for  which  farm-unit 
plats  have  heretorore  been  approved  by  this  department,  in  T.  9  S., 
R.  22  E.,  B.  M.;  T.  10  S.,  R.  22  E.,  B.  M.:  T.  10  S.,  R.  23  E.,  B.  M.; 
T.  9  S.,  R.  24  E.,  B.  M. ;  and  T.  10  S.,  R.  24  E.,  B.  M. 

3.  Homestead  entries  of  the  farm  units  shown  on  said  plats,  as 
amended  by  said  list  embracing  public  lands  of  the  United  States,  may 
be  made  on  and  after  June  28, 1916,  at  9  o'clock  a  m.,  at  the  local  land 
office,  Hailey,  Idaho,  if  found  regular  and  accompanied  by  the  certifi- 
cate of  the  project  manager,  showing  that  water-right  application  has 
been  filed  and  proper  water-right  charges  deposited. 

4.  Warning  is  hereby  expressly  given  that  no  person  will  be  per- 
mitted to  gain  or  exercise  any  rights  whatever  imder  any  settlement 
or  occupation  begun  prior  to  9  a.  m.,  June  28,  1916,  on  any  lands 
shown  on  said  plats,  provided,  however,  that  this  shall  not  interfere 
with  any  valid  existing  rights  obtained  by  settlement  or  entry  while 
the  lana  was  subject  thereto.  All  persons  desiring  to  acquire  any 
public  lands  shown  on  said  plats  shall  execute  homestead  application, 
subject  to  the  provisions  oi  the  reclamation  act,  in  the  manner  re- 
quired by  law,  which  with  the  required  fees  and  commissions,  accom- 
panied by  certificate  of  the  project  manager  as  to  the  filing  of  water- 
right  application  and  payment  of  water-right  charges,  as  hereinafter 
provided,  shall  be  presented  to  the  local  land  office  at  Hailey,  Idaho, 
m  person,  by  mail,  or  otherwise,  within  a  period  of  five  days  prior  to 
June  28, 1916;  that  is,  beginning  not  earlier  than  June  23, 1916.  All 
entries  filed  as  herein  provided  and  reaching  the  local  land  office  not 
later  than  9  a.  m.,  June  28,  1916,  shall  be  held  and  treated  as  simul- 
taneously filed.  Applications  presented  after  that  hour  will  be  re- 
ceived and  noted  in  the  order  of  filing.  Any  application  not  based  on 
a  prior-settlement  right  will  be  subject  to  valid  settlement  claims  as- 
serted in  the  manner- required  by  law. 

5.  The  register  and  receiver  will  carefully  compare  all  applications 
simultaneously  filed  as  aforesaid  and  will  dispose  of  them  as  follows : 

(a)  Where  there  is  no  conflict  the  application  shall  be  allowed, 
irrespective  of  whether  settlement  is  alleged. 

(6)  In  case  of  conflicting  applications  and  only  one  of  the  appli- 
cants alleges  prior  settlement,  his  application  shall  be  allowed  and 
the  others  rejected. 

((?)  If  two  or  more  conflicting  applications  are  received,  each  con- 
taining allegations  of  prior  settlement,  a  hearing  shall  be  ordered  to 
determine  the  priority  of  right,  and  it  shall  be  restricted  to  those 
alleging  such  right. 
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6.  Where  there  are  applications  conflicting  in  whole  or  in  part  in 
which  no  one  of  the  several  applicants  claims  prior  settlement,  the 
register  and  receiver  will  write  on  cards  the  names  of  the  several 
applicants,  and  each  of  these  cards  shall  be  placed  in  an  envelope 
upon  which  there  is  no  distinctive  or  identifying  mark,  and  at  2  o'clock 
p.  m.  on  the  date  of  opening  to  entry,  if  practicable  (if  not,  at  the 
same  hour  one  week  later),  after  all  the  envelopes  containing  the 
names  of  the  seyeral  applicants  shall  have  been  thoroughly  mixed  in 
the  presence  of  such  persons  as  mav  desire  to  be  present,  they  shall 
be  drawn  and  numbered  in  order.  The  cards  as  numbered  and  drawn 
will  be  securely  fastened  to  the  applications  of  the  respective  persons, 
and  the  applications  shall  be  allowed  in  such  order.  Where  any  ap- 
plicant fails  to  obtain  land  applied  for  by  him  he  will  be  permitted  to 
elect  whether  he  will  amend  his  application  to  embrace  other  lands 
not  affected  by  pendinj^  applications  and  otherwise  subject  thereto 
when  such  amended  application  is  presented,  or  withdraw  his  originid 
application  without  prejudice,  and  in  the  event  of  such  withdrawal 
the  fees  and  commissions  will  be  returned  by  the  receiver  and  the 
water-right  charges  deposited  will  be  returned  by  the  project  man- 
ager. Applications  conflicting  in  whole  with  those  previously  al- 
lowed will  be  rejected  in  the  usual  maimer. 

7.  The  project  manager  will  receive  water-right  applications  ac- 
companied by  the  proper  water-right  pavments,  which  for  the  first 
payment  from  homestead  entrymen,  unaer  paragraphs  3,  4,  and  5 
hereof,  will  be  accepted  in  the  form  of  New  York  draft  or  monev  order 
payable  to  the  special  fiscal  agent.  United  States  Reclamation  Service, 
Kupert,  Idaho,  or  in  currency,  and  issue  certificates  to  applicants  for 
public  lands  at  any  time  after  the  date  of  this  notice.  Each  applica- 
tion must  be  for  a  specific  farm  unit.  More  than  one  person  may  make 
water-right  application  for  the  same  farm  unit.  Filing  of  water-right 
application  and  issuance  of  certificate  gives  no  preference  right  to 
make  entry.  Acceptance  of  application  will  be  indorsed  thereon  by 
the  project  manager  when  notified  by  the  local  land  office  that  entry 
has  been  allowed.  All  other  applications,  with  payments  made,  wiU 
be  returned  to  applicants  upon  surrender  by  them  of  the  certificate 
of  filW  issued  by  the  project  manager. 

8.  The  limit  of  area  per  entry  representing  the  acreage  which,  in 
the  opinion  of  the  Secretary  oi  the  Interior,  may  be  reasonably  re- 
quirea  for  the  support  of  a  family  upon  such  lands  is  fixed  at  the 
amounts  shown  upon  the  plats  for  the  several  farm  units  as  amended 
by  said  list.  The  maximum  limit  of  area  for  which  water-right  appli- 
cation may  be  made  for  lands  in  private  ownership  shall  be  160  acres 
of  irrigable  land  for  each  landowner.  Water-right  applications  for 
lands  m  private  ownership  may  be  made  on  and  after  the  date  of 
this  notice.  All  water-right  applications,  whether  for  public  or 
private  lands,  must  be  made  to  the  project  manager.  United  States 
Keclamation  Service,  Kupert,  Idaho. 

9.  The  charges  per  acre  of  irrigable  land  are  of  two  kinds,  namely, 
(a)  a  charge  tor  the  building  of  the  irrigation  system,  termed  the 
construction  charge,  as  hereinafter  announced;  (&)  an  annual  charge 
for  operation  and  maintenance,  due  March  1  of  each  year,  for  the 
preceding  irrigation  season,  which  for  the  irri^tion  season  of  1916 
shall  be  the  same  as  for  other  lands  on  the  project,  except  as  to  the 
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unentered  lands  under  this  public  notice.  For  such  unentered  lands 
the  first  operation  and  maintenance  charge  will  be  that  for  1917,  due 
March  1,  1918. 

10.  For  lands  entered  subject  to  the  provisions  of  the  reclamation 
law  the  construction  charge  shall  be  $30  per  irrigable  acre,  and  for 
State  or  deeded  lands  and  tor  lands  not  entered  subject  to  the  reclama- 
tion law  the  construction  charge  shall  be  $40  per  irrigable  acre. 

11.  For  highland  areas  shown  on  said  list  which  became,  or  may 
become,  subject  to  the  reclamation  law  after  August  13,  1914,  water- 
right  applications  will  be  accepted  at  the  construction  charge  ap- 
phcable  thereto  under  the  provisions  of  paragraph  10  hereof.  For 
such  lands  an  initial  payment  of  5  per  cent  of  the  construction  charge 
shall  be  made  at  the  time  of  making  entry  or  filing  water-right  appli- 
cation, which  application  must  be  on  the  form  provided  for  under 
the  reclamation-extension  act.  The  remainder  of  the  construction 
charge  shall  be  paid  in  15  annual  installments,  the  first  5  of  which 
shall  each  be  5  per  cent  and  the  remainder  each  7  per  cent  of  the  total 
construction  charge.  The  first  of  said  15  annual  installments  shall 
Become  due  and  payable  December  1  of  the  fifth  calendar  year  after 
the  initial  installment,  and  subsequent  installments  shall  become  due 
on  December  1  of  each  calendar  year  thereafter  until  the  construction 
charge  has  been  paid. 

12.  For  highland  areas  shown  on  said  list  which  became  subject 
to  the  reclamation  law  on  or  before  August  13,  1914,  and  for  which 
acceptance  of,  or  water-right  application  under,  the  terms  of  the 
reclamation-extension  act  shall  be  duly  filed  within  six  months  from 
the  date  hereof,  the  construction  charge  shall  be  paid  in  20  annual 
installments,  the  first  of  which  shall  be  due  and  payable  December  1, 
1916,  and  subsequent  installments  on  December  1  of  each  year  for  19 
years  thereafter.  The  first  4  of  such  installments  shall  each  be  2  per 
cent,  the  next  2  installments  each  4  per  cent,  and  the  next  14  install- 
ments each  6  per  cent  of  the  construction  charge. 

13.  For  highland  areas  shown  in  said  list  which  became  subject  to 
the  reclamation  law  on  or  before  August  13,  1914,  and  the  owners  of 
which  do  not  accept  the  reclamation-extension  act  as  provided  in  para- 
graph 12,  the  construction  charge  shall  be  paid  in  10  equal  annual 
installments,  the  first  of  which  shall  be  paid  at  the  time  of  making 
water-right  application,  the  second  shall  be  due  and  payable  on  De- 
cember 1  of  the  following  year,  and  the  remaining  8  installments  on 
December  1  for  8  jrears  thereafter. 

14.  Any  water-right  applicant  or  entryman  may,  if  he  so  elects,  pay 
the  whole  or  any  part  of  the  construction  charges  owing  by  him 
within  any  shorter  period  than  that  provided*  by  the  public  notices 
and  orders  applicable  to  his  land. 

15.  In  all  cases  where  water-right  application  for  lands  in  private 
ownership  or  for  lands  under  entries  not  subject  to  the  reclamation 
act  shall  not  be  made  within  one  year  after  the  date  of  this  notice, 
the  construction  charge  for  such  land  shall  be  increased  5  per  cent 
each  year  until  such  application  is  made  and  initial  installment  is 
paid. 

16.  All  payments  of  water-right  charges  must  be  transmitted  by  the 
water  user  to  the  proper  designated  official,  as  provided  in  paragraph 
8,  in  the  form  of  currency,  post-office  money  order,  or  bank  draft. 
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Such  money  orders  or  drafts  should  be  made  payable  to  the  said  des- 
ignated official. 

17.  The  method  of  determining  the  amount  chargeable  for  opera- 
tion and  maintenance  and  the  penalties  for  failure  to  pay  the  con- 
struction charges  and  the  operation  and  maintenance  charges  when 
due  are  prescribed  by  act  of  Congress  of  August  13,  1914  (38  Stat., 
686). 

Bo  Sweeney, 
Assistant  Secretary  of  the  Interior. 

PUBLIC  NOTICE,  JUNE  10,  1916. 

1.  By  order  of  May  10, 1913,  certain  lands  shown  on  the  farm  unit 
plats  for  the  Minidoka  project,  Idaho,  were  withdrawn  from  all  forms 
of  entry.  A  portion  of  these  lands  are  hereby  opened  to  entry.  A  list 
of  the  lands  so  opened  to  entry,  together  with  the  total,  irrigable,  and 
gravity  area  of  each  farm  unit  theref ,  is  filed  in  the  local  land  office 
at  Hailey,  Idaho,  and  in  the  office  of  the  project  manager  of  the 
Reclamation  service  at  Rupert,  Idaho,  said  list  having  been  approved 
by  the  department  on  June  10,  1916. 

2.  In  pursuance  of  the  provisions  of  section  4  of  the  reclamation 
act  of  June  17,  1902  (32  Stat.,  388),  and  acts  amendatory  thereof 
and  supplementary  thereto,  and  particularly  the  reclamation  exten- 
sion act  of  August  13, 1914  (38  Stat.,  686),  notice  is  hereby  given  that 
water  will  be  furnished  to  the  said  farm  units  in  the  irrigation  sea- 
son of  1916  and  each  irrigation  season  thereafter  upon  the  filing  of 
proper  water-right  application.  Water-right  applications  must  be 
made  for  the  "  irrigable  area  "  shown  on  said  list,  but  the  amount  of 
the  construction  charge,  the  due  dates  and  amounts  of  installments 
of  operation  and  maintenance  and  of  the  construction  charge,  as  here- 
inatter  announced,  apply  only  to  the  "gravity  area"  as  shown  in 
said  list.  Public  announcement  of  the  amounts  and  due  dates  of  such 
installments  will  be  hereafter  made  covering  irrigable  land  in  said 
list  not  included  in  the  gravity  area. 

3.  Homestead  entries  of  the  farm  units  shown  on  said  list  embrac- 
ing public  lands  of  the  United  States  may  be  made  on  and  after  July 
12,  1916,  at  9  o'clock  a.  m.,  at  the  local  land  office,  Hailey,  Idaho,  if 
found  regular  and  accompanied  by  the  certificate  of  the  project 
manager,  showing  that  water-right  application  has  been  filed  and 
proper  water-right  charges  deposited. 

4.  Warning  is  hereby  expressly  given  that  no  person  will  be  per- 
mitted to  gain  or  exercise  any  rights  whatever  under  any  settlement 
or  occupation  begun  prior  to  9  a.  m.,  July  12, 1916,  on  any  land  shown 
on  said  plats :  Provided^  however^  That  this  shall  not  interfere  with 
any  valid  existing  rights  obtained  by  settlement  or  entry  while  the 
land  was  subject  thereto.  All  persons  desiring  to  acquire  any  public 
lands  shown  on  said  plats  shall  execute  homestead  applications,  sub- 
ject to  the  provisions  of  the  reclamation  act,  in  a  manner  required  by 
law,  which,  with  the  required  fees  and  commissions,  accompanied 
by  certificate  of  the  project  manager  as  to  the  filing  of  water-right 
application  and  payment  of  water-right  charges  as  hereinafter  pro- 
vided, shall  be  presented  to  the  local  land  office  at  Hailey,  Idaho,  in 
person,  by  mail,  or  otherwise,  within  a  period  of  five  days  prior  to  July 
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12,  1916;  that  is,  beginning  not  earlier  than  July  7,  1916.  All  en- 
tries filed  as  herein  provided  and  reaching  the  local  land  office  not 
later  than  9  a.  m.,  July  12,  1916,  shall  be  held  and  treated  as  simul- 
taneously filed.  Applications  presented  after  that  hour  will  be  re- 
ceived and  noted  in  the  order  of  filing.  Any  application  not  based 
on  a  prior  settlement  right  will  be  subject  to  valid  settlement  claims 
asserted  in  the  manner  re(]^uired  by  law. 

5.  The  register  and  receiver  will  carefully  compare  all  applications 
simultaneously  filed  as  aforesaid  and  will  dispose  of  them  as  follows : 

(a)  Where  there  is  no  conflict  the  application  shall  be  allowed, 
irrespective  of  whether  settlement  is  alleged. 

(b)  In  case  of  conflicting  applications,  and  only  one  of  the  appli- 
cants alleges  prior  settlement,  his  application  shall  be  allowed  and 
the  others  rejected. 

(<?)  If  two  or  more  conflicting  applications  are  received,  each  con- 
taining allegations  of  prior  settlement,  a  hearing  shall  be  ordered  to 
determine  the  priority  of  right,  and  it  shall  be  restricted  to  those 
alleging  such  right. 

6.  miere  there  are  applications  conflicting,  in  whole  or  in  part,  in 
which  no  one  of  the  several  applicants  claims  prior  settlement,  the 
register  and  receiver  will  write  on  cards  the  names  of  the  several 
applicants,  and  each  of  these  cards  shall  be  placed  in  an  envelope 
upon  which  there  is  no  distinctive  or  identiiying  mark,  and  at  2 
oVslock  p.  m.  on  the  date  of  opening  to  entrv,  if  practicable  (if 
not,  at  the  same  hour  one  week  later) ,  after  all  the  envelopes  con- 
taining the  names  of  the  several  applicants  shall  have  been  thor- 
oughly mixed  in  the  presence  of  such  persons  as  may  desire  to  be 
present,  they  shall  be  drawn  and  numbered  in  order.  The  cards  as 
numbered  and  drawn  will-  be  securely  fastened  to  the  applications 
of  the  respective  persons,  and  the  applications  shall  be  allowed  in 
such  order.  Where  any  applicant  fails  to  obtain  land  applied  for  by 
him  he  will  be  permitted  to  elect  whether  he  will  amend  his  applica- 
tion to  embrace  other  lands  not  affected  by  pending  applications  and 
otherwise  subject  thereto  when  such  amended  application  is  pre- 
sented, or  withdraw  his  original  application  without  prejudice,  and  in 
the  event  of  such  withdrawal  the  fees  and  commissions  will  be  re- 
turned by  the  receiver,  and  the  water-right  charges  deposited  will  be 
returned  by  the  project  manager.  Applications  conflicting  in  whole 
with  those  previously  allowed  will  be  rejected  in  the  usual  manner. 

7.  The  project  manager  will  receive  water-right  applications  ac- 
companied by  the  proper  water-right  payments,  which  for  the  first 
payment  from  homestead  entrymen  imd^r  paragraphs  3,  4,  and  5 
hereof  will  be  accepted  in  the  form  of  New  York  draft  or  money 
order  payable  to  the  special  fiscal  agent.  United  States  Reclamation 
Service,  Kupert,  Idaho,  or  in  currency,  and  issue  certificates  to  appli- 
cants for  public  lands  at  any  time  after  the  date  of  this  notice.  Each 
application  must  be  for  a  specific  farm  unit.  More  than  one  person 
may  make  water-right  application  for  the  same  farm  unit.  Filing 
of  water-right  application  and  issuance  of  certificate  gives  no  prer 
erence  right  to  make  entry.  Acceptance  of  application  will  be  in- 
dorsed thereon  by  the  project  manager  when  notified  by  the  local  land 
office  that  entry  has  been  allowed.  All  other  applications,  with  pay- 
ments made,  will  be  returned  to  applicants  upon  surrender  by  uiem 
of  the  certificate  of  filing  issued  by  the  project  manager. 


Digitized  by 


Google 


IDAHO,  MINIDOKA  PEOJECT.  181 

8.  The  limit  of  area  per  entry  representing  the  acreage  which,  in 
the  opinion  of  the  Secretary  of  the  Interior,  may  be  reasonably  re- 
quired for  the  support  of  a  family  upon  such  lands  is  fixed  at  the 
amounts  shown  upon  the  plats  for  the  several  farm  units.  All  water- 
right  applications  must  oe  made  to  the  project  manager,  United 
States  Eeclamation  Service,  Rupert,  Idaho. 

9.  The  water-right  charges  per  acre  of  irrigable  land  are  of  two 
kinds: 

(a)  A  charge  of  $30  per  acre  of  irrigable  land  for  the  building  of 
the  irrigation  system,  payable  as  hereinafter  provided,  and  in  addi- 
tion a  charge  equal  to  a  proportionate  share  of  the  cost  of  the  drain- 
age system  on  the  lands  in  the  Minidoka  project  north  of  Snake  River ; 
the  amount  of  the  drainage  charge  and  the  date  upon  which  it  shall 
become  due  will  be  as  hereafter  announced  by  the  Secretary  of  the 
Interior,  and  shall  be  payable  on  the' same  terms  as  for  all  other  lands 
.on  the  north  side  portion  of  the  gravity  imit  of  the  project;  and 

(&)  An  annual  charge  for  operation  and  maintenance,  payable  on 
March  1  of  each  year,  for  the  preceding  irrigation  season :  Provided^ 
however.  That  if  original  homestead  entry  or  original  water-right 
application  be  filed  after  June  15  in  any  year,  the  first  Dayment  on 
accoimt  of  operation  and  maintenance  will  become  due  March  1  of 
the  second  year  thereafter.  The  amount  thereof  shall  be  hereafter 
announced. 

10.  An  initial  payment  of  5  per  cent  on  account  of  the  construction 
charge  shall  be  made  at  the  time  of  entry  or  filing  of  water-right 
apphcation,  which  application  must  be  on  the  form  provided  under 
the  reclamation  extension  act.  The  remainder  of  the  construction 
charge  shall  be  paid  in  15  annual  installments,  the  first  5  of  which 
shall  each  be  5  per  cent  and  the  remaining  10  of  which  shall  each  be 
7  per  cent  of  the  construction  charge.  The  first  of  said  15  annual  in- 
stallments shall  become  due  and  payable  December  1  of  the  fifth 
calendar  year  after  the  initial  installment,  and  subsequent  install- 
ments shall  become  due  on  December  1  of  each  calendar  year  for  14 
•years  thereafter. 

11.  Any  water-right  applicant  or  entryman  may,  if  he  so  elects, 
pay  the  whole  or  any  part  of  the  construction  charges  owing  by  him 
within  any  shorter  period  than  that  provided  by  the  public  notices 
and  orders  applicable  to  this  land. 

12.  All  water-right  charges  must  be  paid  unless  the  department 
otherwise  directs  to  the  proper  officer  of  the  United  States  Reclama- 
tion Service  at  Rupert,  Idaho,  in  cash,  or  by  New  York  draft,  money 
order,  or  check. 

Andrjeus  a.  Jones, 
First  Assistaiyt  Secretary  of  the  Interior. 

FT7BLIC  NOnCE,  JUNE  22,  1916. 

The  public  notice  of  May  27,  1916,  issued  in  connection  with  the 
MinidoKa  project,  Idaho,  is  hereby  amended  as  follows : 
1.  The  last  sentence  of  paragraph  9  shall  read  as  follows : 

For  lands  subject  to  this  public  notice  now  unentered  but  entered  on  or 
before  June  15, 1917,  the  first  operation  and  maintenance  charge  will  be  that  for 
1917,  due  Biarch  1,  191& 
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2.  Paragraph  10  of  the  public  notice  will  read  as  follows : 

For  lands  entered  subject  to  the  provisions  of  the  reclamation  law  the  con- 
struction charge  shall  be  $30  per  irrigable  acre,  and  for  lands  in  private  owner- 
ship and  lamlfT  not  entere<l  subject  to  the  reclamation  law  the  construction 
charge  shall  be  $40  per  irrigable  acre.  In  aikUtlon  each  acre  of  Irrigable  land 
shall  be  charged  with  a  proportionate  share  of  the  cost  of  tlie  drainage  system 
on  the  lands  in  the  said  Minidoka  project  north  of  Snake  River;  tlie  aiitount 
of  the  drainage  charge  and  the  date  upon  which  it  shall  be  become  due  will  be 
as  hereafter  announced  by  the  Secretary  of  the  Interior  and  shall  be  payable 
on  the  same  terms  as  for  all  other  lands  on  the  north-side  portion  of  the  gravity 
unit  of  the  project. 

3.  The  second  line  of  paragraph  16  in  the  printed  public  notice 
will  read  as  follows :  "  official  as  provided  in  paragraph  7  in  the  form 
of  currency,  post-office  money  order  or  bank  draft.    Such  " 

The  public  notice  otherwise  shall  remain  in  full  force  and  effect. 

Andrieus  a,  Jones, 
First  Assistant  Secretary  of  the  Interior. 

PUBLIC  NOTICE,  JUNE  26,  1916. 

The  public  notice  of  May  4, 1916,  issued  by  this  department  for  the 
Minidoka  project,  Idaho,  is  hereby  amended  as  follows: 

1.  The  second  sentence  in  paragraph  No.  1  of  said  public  notice 
shall  read  as  follows: 

For  the  lands  in  district  1,  2  acre-feet  of  water  per  irrigable  acre  will  be  fur- 
nished in  consideration  of  tlie  payment  of  the  minimum  charge  of  75  cents  per 
irrigable  acre. 

2.  Paragraph  No.  2  of  said  public  notice  will  read  as  follows: 

2.  The  minimum  charge  per  irrigable  acre  is  75  cents,  and  In  consideration 
of  such  payment  the  amount  of  water  furnished  will  be  2,  3,  or  6  acre-feet  per 
irrigable  acre,  depending  upon  whether  the  lands  are  in  district  1,  district  3,  or 
district  6.  Additional  water  as  needed  will  be  furnished  at  the  rate  of  15  cents 
per  acre-foot. 

The  public  notice  of  May  4,  1916,  shall  otherwise  remain  in  full 
force  and  effect 

Andrieus  A.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

FINANCIAL  STATEMENT. 

[Financial  statement  in  detail*  showing  assets,  IlabilitieSp  reaeryes,  and  capital,  given  in 

appendix,  p.  704.] 

Feature  costs  of  Minidoka  project  to  June  30,  1916. 


Features. 


Examination  and  sunre3rs: 

Examination  and  preliminary 

Engineering 

Use  of  water 

Storage  system: 

Raismg  spillway,  Walcott  reservoir 

Spillway  gates  and  channel,  Walcott  reservoir, 

Jackson  Lake  Dam 

Jackson  Lake  Bridge 

Pumping  for  irrigation: 

Temporary  pumping  plant 

Sontn  Side  pumping  stations 

North  Side  pumping  stations < 


Snbfeature. 


106,582.84 
19,697.60 
4,435.34 


33,975.16 
22,377.65 
417,224.16 
33,263.07 


7,886.25 

461,934.42 

34,368.60 


Principal 
feature. 


190,715.7 


606,840.04 


504,189.27 
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Feature  costs  of  Minidoka  project  to  June  SO,  1916 — CJontlnued. 


Features. 


Caoal  system: 

Minidoka  Dam  and  spillway. . . 

River  protection 

Right  of  way  above  dam 

Main  North  Side  Canal 

Main  South  Side  CanaL 

Waste  canals 

A,  B,  and  C  Canals 

Stmctnres 

Monarch  and  Porter  litigation. . 

Feedtf  canals ■ 

Supplemental  coostraction 


Lateral  system: 

General  force  account 

Structures 

Purchase  and  rebuilding  laterals . 

Measuring  devices 

Hifbland 

O.  H,  and  J  laterals 

Right  of  way 

West  end  laterals 


Power  system: 

Power  plant 

Transmission  lines. 
Substations 


Permanent  imi»rovements  and  land: 

Buildings  at  dam 

Buildings  at  Rupert 

Buildings  at  pumping  stations. . 

Buildings  at  Burley 

Roads 


Telephone  system: 

Originalgravity  onit 

South  Side  pumping  unit 

Operation  and  maintenance  during  construction. 
PuoLt  accounts 


Gross  cost  of  construction  of  project  to  June  30, 1016. 
Less  revenues  earned  during  construction  period: 

Rental  of  buildings 

Rental  of  grazing  and  farming  lands 

Rental  of  frrieation  water 

Contractors'  freight  refimds 

Forfeitures  by  defaulting  bidders  and  contractors 

Sale  of  town-site  lots 

Other  revenues,  unclassified 

Profit  on  hospiukl  operations 


Subfeature. 


S547,663.66 
21,388.70 
46,545.63 

353,445.79 

304,063.00 
46,583.78 

381,567.14 

87,653.72 

725.50 

77,480.86 

712,474.76 


261,760.78 
12,037.82 

187,914.66 
44,704.64 
27,475.54 

520,140.82 

1,534.10 

44,7  8.81 


447,427.66 
83,088.06 
40,854.06 


47,892.02 

10,516.23 

23,330.00 

0,172.12 

1,615.02 


13,700.71 
14,506.30 


Net  cost  of  construction  of  project  to  June  30, 1016 5,276,007.36 


7,007.57 

004.45 

53,271.20 

552.30 

90.00 

131,158.51 

0,228.02 

1,202.56 


Frfaicipal 
feature. 


11,803,790.08 


1,000,816.1* 
580, 860. 7S 

101,684.30 


28,306.01 
83, 676. « 
14, 614. « 


6,480,208.06 


308,606.60 


Estimated  cost  of  contemplated  work,  Minidoka  project,  during  the  fiscal  year 

1917, 


Features. 


Estimated 


Examination  and  surveys 

Pumping  for  irrigation 

Canal  system 

Lateral  system 

Poww  system 

Permanent  improvements  and  land 

Operation  and  maintenance 

Stores  and  other  operations 

Plant  and  equipmant 

Total 


HOOO 
2,400 
LOGO 
17,000 
8,500 
TOO 
170,000 
2,000 
6,676 


307,176 
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F.  A.  Banks,  engineer,  Moran,  Wyo. 

BUMMABY   07    GENEBAL   DATA   FOB   JACKSON    LAKE   ENLABOE- 
]££NT  TO  JT7KE  80,  1916. 

Finances, 

Estimated  cost  of  completed  work $800, 000 

Total  construction  cost  to  June  80,  1916 $711, 274. 38 

Per  cent  complete,  June  80,  1916 89 

Appropriation  for  fiscal  year  1917,  total $241, 000 

Allotment  for  construction,  fiscal  year  1917 $116, 615 

Estimated  per  cent  complete,  June  30, 1917 100 

Appropriation,  fiscal  year  1916—1 $476,000.00 

Expenditures  during  fiscal  year,  chargeable  to  1916  appropriation: 

Disbursements $146, 332. 36 

Transfers 7, 282. 01 

$153, 614. 37 

Registered  liabilities  chargeable  to  1916  appro- 
priation       14, 041. 45 

167,655.82 

Unencumbered  balance,  July  1,  1916 308,344.18 

HISTOBT  OF  C0N8TBUCTI0N  AJSTD  ENGINEEBIKG  FEATXTftES. 

The  Jackson  Lake  enlargement  consists  in  the  construction  of 
the  new  Jackson  Dam  enveloping  the  Jackson  Lake  Dam,  com- 
pleted in  1911  under  the  Snake  River  storage,  thereby  raising 
the  maximum  water  surface  of  the  Jackson  Lake  Reservoir  17  feet 
and  increasing  its  storage  capacity  from  380,000  acre-feet  to  789,000 
acre-feet.  This  work  is  provided  for  by  the  act  of  June  17,  1902 
(reclamation  act),  and  the  act  of  February  21,  1911  (Warren  Act), 
and  had  its  genesis  in  the  contract  of  February  25, 1913,  between  the 
United  States  and.  the  Kuhn  Irrigation  &  Canal  Co.  and  the  Twin 
Falls  Canal  Co.  Under  the  provisions  of  this  contract  the  work  is 
done  by  the  Reclamation  Service  with  fimds  advanced  by  the  above 
companies  and  the  title  and  control  remain  in  the  United  States. 

Fiscal  yecur  1912-13, — Camp  was  opened  on  May  7,  1913,  and  the 
balance  of  the  fiscal  year  was  spent  in  wash  boring,  test-pit  diggings 
logging,  constructing  pUnt,  making  right  of  way  and  topographic 
surveys,  preparing  plans  and  construction  programs,  and  organizing 
for  the  season's  work. 

Fiscal  year  1913-1^, — Just  as  the  work  was  getting  well  under 
way,  and  equipment,  materials,  and  supplies  were  about  to  be  shipped, 
word  was  received  on  July  8, 1913,  that  the  Kuhn  Irrigation  &  Canal 
Co.  was  in  financial  difiiculties  and  that  the  shipment  of  all  orders 
should  be  stopped.  Not  until  August  17, 1913,  was  the  future  policy 
determined  upon.  It  was  then  too  late  to  do  anything  in  the  way  of 
construction  that  season,  but  preparations  were  made  for  resuming 
work  the  following  spring.  The  principal  part  of  the  crew  was 
disbanded  on  September  15. 
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^  Meanwhile  testing,  logging,  and  constructing  plant  were  con- 
tinued; the  wagon  road  and  road  houses  were  put  in  order;  the  coal 
mine  was  opened ;  and  wood  cutting  started  to  provide  fuel  for  the 
following  season. 

All  orders  placed  were  released  and  the  wares  freighted  to  Moran. 

During  the  winter  machinery  was  purchased  for  a  12-inch  suction 
dredge  and  freighted  over  the  Teton  Pass,  and  the  cordwood  was 
haulra  to  camp. 

On  April  4,  1914,  orders  were  received  to  proceed  with  the  work, 
and  the  camp  was  reopened  on  the  24th. 

The  work  outlined  for  the  season  consisted  in  laying  the  founda- 
tion for  the  entire  dam  and  bringing  the  concrete  work  to  such  a 
point  that  work  could  be  resumed  on  it  the  following  year,  and  at  the 
same  time  furnish  the  projects  with  a  reservoir  full  of  stored  water. 
The  suction  dredge  was  to  be  constructed  and  tried  out. 

Topography  was  taken  of  the  dam  site  and  the  final  location  of  the 
head  gates  and  dike  decided  upon.  The  designs  were  revised  some- 
what and  the  works  staked  out. 

Construction  work  opened  with  the  building  of  the  south  cofferdam 
to  connect  the  south  aoutment  with  the  shore  and  permit  the  exca- 
vation of  the  south  ^ore  and  a  portion  of  the  south  dike.  This 
excavation  was  well  under  way  at  the  close  of  the  fiscal  year. 

A  sawmill  was  constructed  and  was  running  on  May  6.  On  May 
81  it  burned  down,  but  was  reconstructed  ana  running  by  June  29, 
1914. 

Fiscal  year  lOH-lB. — As  it  was  impossible  to  agree  with  Mr.  B.  D. 
Sheffield  upon  the  value  of  certain  lands  needed  for  construction 
purposes,  a  condemnation  stiit  was  filed  and  possession  granted  by 
the  court  oft  July  21.  This  permitted  the  completion  of  a  temporary 
bridge  below  the  dam  and  ^eatly  facilitated  the  excavation  below 
the  south  end,  which  was  being  carried  on  by  teams  and  by  sluicing 
into  the  river. 

On  August  14  the  water  surface  in  the  reservoir  had  dropped  suffi- 
ciently to  permit  the  south  cofferdam  to  be  wrecked,  and  the  excava- 
tion carried  down  as  rapidly  as  the  fall  in  the  lake  would  permit. 
The  first  forms  were  in  place  for  the  west  wing  of  the  south  abut- 
ment on  September  14  and  the  first  concrete  was  laid  there  on  the 
19th.  On  October  18  the  south  third  had  been  completed  to  within 
21  feet  of  the  top  and  was  thus  left  until  the  following  spring. 

On  September  18  the  delivery  of  stored  water  was  completed.  The 
upper  cofferdam  was  accordingly  closed  and  the  inflow  allowed  to 
accumulate  in  the  lake.  The  excavation  for  the  north  two-thirds 
of  the  dam  and  the  north  abutment  was  completed,  and  on  Novem- 
ber 16  the  middle  third  of  the  dam  had  been  brought  up  even  with 
the  south  third,  and  the  north  third  and  north  abutment  had  been 
brought  up  to  elevation  46,  where  work  could  be  resumed  readily  in 
the  foUowmg  spring. 

On  October  25  the  natural  flow  was  allowed  to  pass  through  the 
south  third  of  the  dam,  thus  preventing  a  further  increase  m  the 
head  on  the  upper  cofferdam. 

Sheet  pile  cut-offs  were  driven  between  the  old  and  new  north 
abutments,  some  puddling  and  rock  filling  done  around  the  north 
abutment,  the  upper  cofferdam  excavated,  and  the  construction  work 
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was  closed  down  for  the  winter,  leaving  coal  mining  and  hauling 
in  progress  until  March  4,  1915. 

In  the  meantime  the  suction  dredge  had  been  constructed  and 
tried  out.  It  was  decided  to  replace  the  jet  agitating  apparatus 
with  a  cutting  bar.  The  dike  foundation  was  partly  stripped  of 
vegetable  matter  and  sheet  piling  driven  at  the  outer  end. 

Construction  work  was  resumed  on  April  8,  1915,  with  the  con- 
tinuation of  driving  of  sheet  piles  in  the  dike.  The  downstream 
row  was  completed  on  June  24. 

On  April  11  the  stripping  of  the  dike  foimdation  was  resumed  and 
completed  on  June  11. 

On  April  12  concreting  was  resumed  and  by  June  16  was  com- 
plete, with  the  exception  of  a  small  amount  in  the  north  core  wall. 

On  April  27  work  on  constructing  the  dike  with  the  dredge  was 
resumed.  An  attempt  was  made  to  deposit  the  material  on  a  flat 
slope,  leaving  the  coarse  material  on  the  outside  and  the  fine  near 
the  center.  Owing  to  the  fact  that  a  large  percentage  of  the  fine 
material  was  thus  being  washed  away  a  new  method  was  adopted 
consisting  in  constructing  the  dike  in  sections  from  500  to  1,000  feet 
in  length,  thus  forming  summit  pools  in  which  a  much  larger  per- 
centage of  the  fine  material  was  retained.  The  slopes  were  re- 
tained by  vertical  fences.  This  method  was  quite  successful  and  was 
pursued  to  completion. 

On  May  6  a  power  scraper  was  started  excavating  material  from 
the  river  channel  below  the  dam  and  depositing  it  in  the  blanket 
below  the  north  end  of  the  gate  section. 

Logging  operations  were  carried  on  from  May  17  to  June  20,  and 
sawmill  operations  from  May  23  to  June  30. 

CONSTBUCTION  DUBING  FISCAL  YEAB. 

Hydraulic  fill  was  continued  until  November  26,  when  work  was 
closed  down  on  account  of  cold  weather;  all  portions  of  the  dike 
were  then  complete  to  elevation  6760  or  higher. 

Between  September  7  and  October  10  a  row  of  sheet  piles  was 
driven  along  the  upstream  toe  of  the  old  dike  for  a  distance  of  660 
feet,  completing  this  class  of  work. 

The  concrete  core  wall  was  completed  on  November  18. 

From  July  1  to  November  16  considerable  material  was  placed 
in  the  dike  and  blanket  with  power  scrapers  and  slack-line  cableways 
excavating  from  the  river  channel  above  and  below  the  dam. 

Sluice  gate  operating  devices,  radial  gate  frames,  and  fishway 
gates  were  all  placed  during  the  summer. 

From  July  23  to  Novemoer  16  the  stripping  of  the  quarry  was 
carried  on,  and  the  material  obtained  was  deposited  in  the  dike.  Tfie 
quarry  was  opened  shortly  afterwards,  and  the  delivery  of  rock  for 
riprap  and  rock  fill  carried  on  througliout  the  winter. 

Coal  mining  and  hauling  was  continued  steadily  from  July  1  to 
February  21. 

Toward  the  latter  part  of  1915  a  slack-line  cableway  was  erected 
below  the  south  end  of  the  dam  to  excavate  material  from  the  river 
channel  to  be  conveyed  to  the  dike  in  trains.  During  the  winter  two 
more  were  erected  at  the  north  end  of  the  core  wall  to  expedite  the 
construction  of  the  dike  at  this  its  lowest  point.  Material  was  ob- 
tained from  a  borrow  pit  250  feet  above  the  toe  of  the  dike.    One  or 
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more  of  these  cableways  was  in  operation  from  April  11  to  the  end 
of  the  fiscal  year. 

On  April  8  hydraulic  fill  with  the  dredge  was  resumed  and  was 
complete  on  June  25. 

Some  riprap  was  placed  in  the  fall  of  1915,  and  when  work  was 
opened  up  in  flie  spring  a  large  crew  was  employed  and  good  progress 
made. 

At  the  close  of  the  fiscal  year  the  work  was  rapidly  nearing  com- 
pletion, and  the  prospects  were  that  it  would  be  entirely  finished  by 
October  1, 1916. 

BOABD  BEPOBTS. 

Board  report  May  19,  1913:  F.  E.  Weymouth,  A.  J.  Wiley,  C.  W. 
Farmer,  and  F.  A.  Banks. 

Board  report  July  22,  1913  (telegram) :  F.  E.  Weymouth,  A.  J. 
Wiley,  C.  W.  Farmer,  and  F.  A.  Banks. 

Board  report  August  12, 1913 :  F.  E.  Weymouth,  A.  J.  Wiley,  C.  W. 
Farmer,  and  F.  A.  Banks. 

Conference  February  15, 1914,  aj)proving  dredge  plans  and  method 
of  constructing  the  dike  therewith :  A.  P.  Davis,  F.  E.  Weymouth, 
D.  C.  Henny,  A.  J.  Wiley,  and  F.  A.  Banks;  no  report. 

Board  report  May  24,  1915:  F.  E.  Weymouth,  A.  J.  Wiley,  F.  T. 
Crowe,  and  F.  A.  Banks. 

PXTBGHASES  OF  BIGHTS  AND  PBOPEBTT. 

No  purchases  of  rights  or  property  have  been  made,  but  by  act 
of  Congress  approved  June  28, 1916,  the  title  to  certain  lands  belong- 
ing to  B.  D.  Sheffield  will  be  transferred  to  the  United  States  in 
return  for  certain  Government  lands  to  which  Mr.  Sheffield  will  be 
given  pateiit. 

FINANCIAL  STATEMENT. 

[Financial  statement  in  detail  showing  assets,  liabilities,  reservesp  and  capital,  given  in 

appendix,  p.  706.] 

Feature  costs  of  Jackson  Lake  enlargement  to  June  SO,  1916. 


Features. 


Sub- 
feature. 


Principal 
feature. 


Storage  system,  Jackson  Lake  Reservoir: 

Preliminary  and  general  work 

Dam  and  spillway 

Administrative  geaeral  expense 

Permaaent  improvements  and  land: 

Buildings , 

Roads ..'..., 

Administrative  general  expense , 

Telephone  system 

Plant  aooounts 


Gross  cost  of  oqpstruction  to  June  80, 1916 

Add  losses  on  incidental  operations  during  construction  period: 

Rental  of  buildings 

Jorfeitures  by  defaulting  bidders  and  centracters 

Loss  on  mess-house  operations 

Profit  on  mercantile  store  operations 

Loss  on  hospital  operations 


Net  cost  of  oonstruction  to  Jane  30, 1911. , 


127,108.60 

662,021.19 

7,620.62. 


693.09 

11,167.10 

13.56 


1804.80 

1689.65 

11,358.60 

17,558.62 

2,162.66 


1696,759.41 


11,863.76 
2,651.22 
5,558.36 


716,832.74 


4,468.19 


721,300.93 


>  Deduct. 
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Estimated  cost  of  contemplated  toork  of  Jackson  Lake  enlargem^ent  during  fUcal 

year  1917. 


Features. 


Storage  system: 

Preliminary  and  general  work. 
Dam  and  spillway 


Permanent  improvements  and  land: 

Buildings 

Real  estate 


Telephone  system:  Telephone  lines. 
Messes. 


Sab- 
featun. 


$2,680.00 
02,606.00 


670.00 
20|699.S0 


Mercantile  stores. 
Hospitals 


Total. 


PriDclpal 
fieature. 


$85,286.00 


21,iae.fl0 

160.00 

8,202.50 

5,420.00 

930.00 


181,167.00 
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LOCATION. 

Counties:  Finney  and  Kearny. 

Townships :  23  and  24  S.,  Rs.  32  to  34  W.,  sixtli  principal  meridian. 

Railroad:  Atchison,  Topeka  &  Santa  Pe. 

Railroad  stations :  Garden  City,  3,500,  and  Deerfield,  200. 

WATER  SUPPLY. 

Sonrce  of  water  supply:  Shallow  wells  near  Arkansas  River,  and  natural 
flow  from  the  river. 

AGBICULTUBAL  AND  CLIMATIC  CONDITIONS. 

Area  for  which  the  service  is  prepared  to  supply  water,  season  of  1916 :  No 
water  being  supplied  by  Reclamation  Service,  on  account  of  failure  of  water 
users  to  pay  back  charges. 

Length  of  irrigating  season :  From  April  1  to  October  31 — ^214  days. 

Average  elevation  of  irrigable  area :  2,925  feet  above  sfea  level. 

Rainfall  on  irrigable  area :  19  inches,  average. 

Itange  of  temperature  on  irrigable  area :  —20**  to  105*  F. 

Character  of  soil  of  irrigable  area :  Fertile  black  sandy  loam. 

Principal  products:  Alfalfa,  sugar  beets,  melons,  sweet  potatoes,  small  fuits. 

Principal  markets :  Qarden  City,  Kans. ;  Kansas  City,  Mo. ;  Chicago,  111. 

LANDS  OPENED  POB  IRRIGATION. 

Dates  of  public  notices :  March  6,  1908,  and  November  30,  1908. 
Location  of  lands  opened:  Tps.  23  and  24  S.,  Rs.  32,  33,  and  34  W.,  sixth 
principal  meridian. 
Irrigable  lands  opened :  10,677  acres,  all  in  private  ownership. 
Limit  of  area  of  farm  units:  160  acres. 
Duty  of  water :  2  acre-feet  per  acre  per  annum  at  the  f arm.^ 
Building  charge  per  acre  of  Irrigable  land:  $37.50. 
Annual  operation  and  maintenance  charge:  $2.75  per  acre  of  irrigable  land. 

CHRONOLOGICAL  SXJHMARY. 

Reconnoissance  made  and  preliminary  surveys  begun  in  1904. 
Construction  recommended  by  board  of  engineers  September  5,  1905. 
Construction  authorized  by  Secretary  October  5,  1905. 
Power  plant  completed  July,  1907. 
'  Conduit  and  siphon  completed  July,  1907. 
First  Irrigation  by  Reclamation  Service,  season  of  1908. 
Wells  completed,  April,  1908. 
Pumps:  10  installed  in  1907.  13  installed  in  1908. 
Entire  project  98  per  cent  completed  June  30,  1916. 

IRRIGATION  PLAN. 

The  irrigation  plan  of  the  Garden  City  project  provides  for  the  utilization  by 
pumping  of  the  underground  fl6w  of  the  Arkansas  River  Valley  to  supplement 
the  normal  flow  of  Arkansas  River  distributed  through  ihe  Farmers'  ditch  to 
Irrigate  lands  northwest  of  Garden  City,  Kans. 
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A  powerhouse  is  located  on  the  main  line  of  the  Atchison,  Topeka  &  Santa 
Fe  Railroad  at  Deerfleld,  Kans.,  for  the  transmission  of  electrical  energy  to 
23  pumping  stations,  located  along  a  concrete-lined  canal  20,000  feet  in  length. 

The  pumps  are  connected  at  three  of  these  stations  to  twelve  15-lnch  wells 
each,  and  at  20  stations  to  9  wells  each.  All  of  the  features  of  this  plan  are 
completed. 

GENEBAL  DATA  FOB  GABDEK  CITY  PBOJEGT  TO  JXTNE  30,   1916. 

Areas: 

Irrigable  acreage  when  project  Is  completed ,—  10, 6T7 

Private  land,  June  30,  1916 10,677 

Finances : 

Estimated  cost  of  completed  project $377,136.78 

Total  construction  cost  to  June  30,  1916 $375,434.64 

Per  cent  complete,  June  30,  1916 100 

Appropriation  for  fiscal  year  1917,  total $1,600.00 

Allotment  for  construction,  flscal  year  1917 $1, 600. 00 

Estimated  per  cent  complete,  June  30.  1917 100 

Announced  construction  charges  per  acre $37.  50 

Appropriation,  fiscal  year  1916 $2,000.00 

Expenditures  during  fiscal  year  chargeable  to  1916  appropri- 
ation : 
Disbursements $1. 06 

Transfers 4. 35 

5.41 

Unencumbered  balance,  July  1,  1916 1,994.59* 

HISTOBY  OF  CONSTBUCTION  AND  ENGINEEBING  FEATUBES. 

POWER  PLANT. 

The  power  plant  is  located  adjacent  to  the  Atchison,  Topeka  & 
Santa  Fe  Bailroad  near  Deerfield,  Kans.,  and  consists  of  a  pressed- 
brick  building,  in  which  are  located  two  350-horsepower  De  Laval 
steam  turbines,  direct  connected  to  two  60-cycle,  3-phase,  alternating- 
current  dynamos  of  the  revolving  field,  stationary  armature  type, 
having  a  combined  capacity  of  225  kilowatts  and  generating  current 
at  6,600  volts.  Each  alternator  is  direct  connected  with  a  direct-cur- 
rent exciter,  supplying  excitation  at  125  volts.  The  power  is  supplied 
from  two  203-horsepower  Sterling  boilers,  set  singly.  The  boilers 
generate  steam  at  160  pounds  pressure  and  are  equipped  with  super- 
heaters raising  the  temperature  of  the  steam  to  450°  F.  and  with 
feed  pumps  and  a  Cochrane  feed-water  heater  and  purifier.  The 
steam  turbines  operate  with  their  highest  economy  at  160  pounds 
steam  pressure  and  are  each  equipped  with  a  service  condenser  of 
5,200  pounds  hourly  capacity,  with  cooling  water  at  65°  F.  and  a 
vacuum  pump  maintaining  a  vacuum  of  29  inches.  The  cooling 
water  is  furnished  by  an  8-inch  electrically  driven  -centrifugal  pump. 

The  building  and  the  foundations  for  the  machinery  were  con- 
structed by  Government  forces  and  the  machinery  was  furnished 
under  contract.  The  plans  and  specifications  for  the  machinery,  pro- 
vided for  the  use  of  either  coal  or  oil  as  fuel  and  for  steam  turbines, 
reciprocating  steam  engines,  or  gas  engines  for  the  production  of 
power.  Proposals  were  opened  on  May  28,  1906.  The  successful 
bidder  submitted  a  proposal  providing  for  steam  turbines,  with  coal 
as  fuel,  as  indicated  in  the  foregoing  description  of  the  plant.    Dur- 
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ing  the  winter  of  1908  and  1909,  however,  patent  furnaces  and 
burners  for  the  use  of  oil  as  fuel  were  installed  under  the  boilers  and 
a  55,000-gallon  concrete  oil-storage  tank  was  constructed.  A  contract 
for  the  power-plant  machinery  was  awarded  on  June  21,  1906,  and 
the  plant  was  completed  in  July,  1907. 

CONDUIT  AND   STRUCTURES. 

The  plans  for  the  development  of  underground  water  provided  for 
23  groups  of  wells,  10  north  and  13  south  of  Arkansas  River,  from 
which  water  would  be  discharged  into  a  concrete-lined  conduit  lead- 
ing to  the  Farmers'  ditch.  For  each  group  of  wells  there  is  a  concrete 
pump  house  10  feet  wide,  12  feet  long,  and  9|  feet  high  to  the  eaves. 
The  pump  houses  are  located  approximately  1,000  feet  apart.  Three 
of  the  groups  contain  12  wells  eacH  and  the  others  9  wells  each, 
making  a  total  of  216  wells.  The  wells  are  15  inches  in  diameter  and 
from  35  to  60  feet  in  depth.  Each  well  is  lined  with  galvanized-iron 
casing,  perforated  below  the  water  plane  with  rectangular  slots  ^  by 
IJ  inches.  Each  group  of  wells  was  estimated  to  have  a  capacity  of 
about  5  second-feet  with  a  water-plane  draw  down  of  18  feet.  The 
conduit  is  about  20,000  feet  in  legth,  6,927  feet  being  in  a  closed-box 
form  and  the  remainder  being  an  open  trapezodial  canal.  The  con- 
duit passes  under  an  irrigation  ditch  through  a  concrete  siphon  and 
under  Arkansas  River  through  a  l^rge  wooden  siphon  900  feet  long. 
The  conduit  passes  the  various  pumping  stations  in  succession  and 
gradually  increases  in  carrying  capacity  throughout  its  length.  In 
June,  1906,  specifications  for  the  conduit  and  structures  were  pre- 
pared and  advertisement  issued  for  proposals  to  be  opened  July  6, 
1906.  No  proposals  were  received  and  the  work  was  readvertised,  the 
proposals  were  opened  on  September  28,  1906.  All  bids  were  un- 
satisfactory and  were  rdected,  and  construction  by  Government 
forces  was  authorized  on  October  9,  1906.  An  informal  contract  for 
the  construction  of  the  shallow  wells  was  entered  into  on  November  7, 
1906,  and  the  wells  were  completed  in  readiness  for  the  irrigation 
season  of  1908.  The  concrete-lined  conduit  constructed  by  Govern- 
ment forces  was  completed  in  June,  1907,  and  the  siphon  under  the 
river  was  finished  one  month  later. 

PUMPING    MACHINERY. 

Each  pumping  unit  is  supplied  with  a  vertical  centrifugal  pump 
direct-connected  to  a  25-horsepower  3-phase  induction  motor.  The 
pumps  are  of  top  suction,  inclosed  balanced  impeller,  vertical-shaft 
type,  and  have  a  capacity  of  5  second-feet  each  at  580  revolutions  per 
minute.  The  impellers  are  balanced  by  means  of  water  pressure. 
Each  pump  is  provided  with  a  small  rotary  priming  pump,  belt 
driven  from  the  common  shaft  of  the  main  pump  and  its  motor.  The 
motors  have  a  capacity  of  25  horsepower,  are  supplied  with  current 
at  220  volts,  and  are  equipped  with  starting  c9mpensators.  The 
electric  current  is  transmitted  to  the  pump  houses  at  the  generator 
voltage  of  6,600,  and  is  there  changed  to  the  motor  voltage  of  220  by 
oil-cooled  transformers  located  in  the  pump  houses.  The  transmis- 
sion line  is  25,000  feet  in  length  and  was  constructed  by  Government 
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Proposals  for  the  pumping  machinery  were  opened  on  July  7, 1906. 
The  specifications  provided  for  f  umidiing  ten  or  more  pumpmg  units, 
and  on  September  1, 1906,  contract  for  furnishing  ten  9-inch  centrif- 
ugal pumps  connected  to  25-horsepower  electric  motors  was  executed. 
Proposals  for  13  additional  centrifugal  pumps  with  25-horsepower 
electric  motors  were  opened  on  January  2,  1907;  and  on  January 
27  a  contract  was  executed  for  furni^ing  thirteen  10-inch  pumps 
under  these  specifications.  The  ten  9-inch  pumps  were  installed  and 
ready  for  operation  by  September,  1907,  and  the  thirteen  10-inch 
pumps  were  installed  during  June  and  July,  1>08. 

OPEBATION  AND  MAINTENANCE. 

Payment  of  the  Beclamation  Service  charges  has  not  been  made 
since  1909,  and  inasmuch  as  the  public  notices  which  have  been  issued 
provide  that  no  water  shall  be  furnished  in  any  irrigation  season  until 
the  operation  and  maintanance  charges  of  the  previous  season  have 
been  paid,  the  plant  has  been  closed.  The  plant  itself  is  not  a  failure, 
but  the  people  will  not  try  to  make  it  a  success.  Since  1909  no  water 
has  been  pumped,  and  maintenance  work  has  been  confined  to  the 
necessary  care  of  the  plant. 

FUTITBE  PLANS. 

During  1915  efforts  were  made  to  interest  the  Garden  City  Sugar 
&  Land  Co.  in  the  purchase  or  lease  of  the  wells  and  plant  or  any  part 
thereof,  but  after  considerable  correspondence  the  matter  was  dropped 
without  any  definite  conclusion  being  reached. 

FINANCIAL  STATEKENT. 

[Financial  statement,  in  detail,  showinff  assets,  liabilities,  reserres,  and  capital,  giyen  In 

appendix,  p.  707.] 

Feature  coats  of  Garden  City  project  t0  June  SO,  1916. 


Features. 


Subfeaturs. 


Principal 
featnie. 


Examination  and  surveys.. 
Pumping  for  irrigation: 
WelTpits  and  shafts. . . . 


Pumping  plants.. 


Canal  system: 

Temporary  structures. . . 

Concrete  conduit 

Bridge  across  conduit. . . 

Concrete  culvert 

Arlcansas  River  siphon. . 
Right^f-way  fence 


Power  system: 

Power  house  building  and  plant.. 

Electrical  installation 

Soft  water,  well  No.  1 

Coal  scales,  trestle,  and  coal  bins . 

Industrial  and  railroad  track 

Cmmlating  12-fbot  well 

Soft  water,  well  No.  2 

Soft  water,  well  No.  3 

CooUng  tower 


Farm  units.. 


$63,480.61 
fil,fl04.13 


2,497.42 
56,473.73 
160.30 
97.78 
26,786.16 
2,541.81 


82,273.12 
15,410.75 
1,219.37 
6,445.06 
1,556.30 
13,890.00 
1,072.71 
1,543.73 
1,710.24 


$7,(08.73 


106,188.M 


88,618.17 


U4,181.80 
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Feature  costs  o/Oarden  OUy  project  to  June  30, 191^— Oontiiiiied. 


I9d 


Features. 


Subfeatiir*. 


Pennaoent  improyements  and  lands: 

Real  estate 

Htedquarten  baJIdineB 

Labrlcating-ofl  boose. 

Workshop 


Operation  and  maintenance  dnring  constraction  (water  rental  basis) . 
Plant  aooounts 


OiosB  ftonwiTOiOvlon  ooat*  ••••••••••«•••••••••••••« 

Lees  ravanoes  earned  dnring  oonetmotion  period: 

Bental  <^  boikUngB 

Contractor's  freight  reftmds 

Forfeitnres  by  defanlting  bidders  and  oontractors.. 

Other  reyenues  unclassified 

Profit  on  meas-hoQse  operations 

Profit  on  hospital  operations 


Net  cost  of  oonstmotlon  of  project  to  Jane  80^  1916.. 


tl,840.28 

4|866.87 
374.86 
410.74 


889.68 

1,911.73 

6,800.00 

13.00 

800.82 

686.68 


f7»0Q1.69 
48, 406.  <^ 
4,802.30 


886,466.86 


10,090.  n 


878,434.04 


Estimated  cost  of  eontemplated  noork.  Garden  City  project,  during  fiscal  year 

1911, 

$1.«00 


Pomplng  for  Irrigation :  Car*  of  and  dlspoaal  of  plant— 
«1809'— 16 IB 
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MONTAWA,  HUWTIET  PBOTECT. 
R.  H.  FiFiELD,  project  manager,  Huntley,  Mont 

LOCATION. 

County:  Yellowstone. 

Townships :  2  and  3  N.,  Rs.  27  to  31  E..  Montana  meridian.  ^ 

Railroads:  Northern  Pacific;  Chicago,  Burlington  &  Quincy. 

Railroad  stations  and  estimated  population  January  1,  1916:  Huntley,  175; 
Osborn ;  *  Worden,  114 ;  Newton ;  *  Pompeys  Pillar,  47 ;  Bull  Mountain ;  *  Ballan- 
tine,  120 ;  and  Anlta,^  Mont. 

WATEB  SUPPLY. 

Source  of  water  supply:   Yellowstone  River. 
Area  of  drainage  basin :  12,000  square  miles. 

Annual  run-off  in  acre-feet  of  Yellowstone  River  at  Huntley  (12«000  square 
miles),  1908  to  1915:  Maximum,  7.391.600;  minimum,  4,562,220;  mean,  6,014,000. 

AGBICULTUBAL  Ain>  CLIMATIC  CONDITIONS. 

Area  for  which  the  service  is  prepared  to  supply  water,  season  of  1916 :  32,M5 
acres. 

Area  under  water-right  applications,  season  of  1916 :  26,711  acres. 

Length  of  irrigating  season :  May  1  to  September  30 — 153  days. 

Average  elevation  of  irrigable  area :  3,000  feet  above  sea  level. 

Rainfall  on  irrigable  area :  9  years,  average,  14  Inches ;  1915,  17.23  Inches. 

Range  of  temperature  on  irrigable  area :  —35*  to  100*  F. 

Character  of  soil  of  irrigable  area:  Ranges  from  heavy  clay  to  light  sandy 
loam. 

Principal  products :  Alfalfa,  oats,  sugar  beets,  and  wheat 

Principal  marlcets :  Billings,  Mont ;  St.  Paul  and  Minneapolis,  Minn. ;  Denver, 
Colo. ;  Kansas  City,  Mo. ;  Seattle,  Wash. 

LANDS  OPENED  FOB  IBBIQATION. 

Dates  of  public  notices' and  orders:  May  21,  1907;  March  3,  1909;  March  13, 
1912 ;  June  23,  August  9,  1913 ;  September  24,  November  3,  1914 ;  February  27. 
March  20,  October  9,  December  23,  1915 ;  January  15,  March  15,  1916. 

Location  of  lands  opened :  Tps.  2  and  3  N.,  Rs.  27  to  31  B.,  inclusive,  M.  M. 

Present  status  of  irrigable  lands  opened:  25,799.84  acres  entered  subject  to 
the  reclamation  act,  8,107.56  acres  open  to  entry;  3,997.40  acres  in  private 
ownership. 

Limit  of  area  of  farm  units :  160  acres. 

Duty  of  water :  2 J  acre-feet  per  acre  per  annum  at  the  farm. 

Building  charge  per  acre  of  irrigable  land :  First  unit,  entered  before  Decem- 
ber 23,  1915,  public  land,  $30  per  acre,  additional  charge  of  $4  per  acre  payable 
to  Indians ;  private  land,  $50  per  acre  since  December  1,  1913,  additional  charge 
of  $15  per  acre  for  supplemental  construction  for  all  water-right  applicants 
subject  to  the  terms  of  tiie  extension  act ;  and  all  other  water-right  applicants 
who  have  agreed  to  the  increased  charge;  public  land  entered  since  December 
23,  1915,  $45  per  acre.  Second  and  third  units,  public  land,  $60  per  acre,  addi- 
tional charge  of  $4  per  acre  payable  to  Indians ;  private  land,  $60  per  acre. 

Annual  operation  and  maintenance  chage :  A  minimum  charge  of  $1  per  acre 
of  irrigable  land,  which  entitles  the  water  user  to  1  acre-foot  of  water  per  acre. 


>Le88  than  25  population. 
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and  additional  water  furnished  at  the  rate  of  50  cents  per  acre-foot;  water- 
right  applicants  in  the  first  unit  who  failed  or  refosed  to  sign  the  contract  for 
payment  of  the  supplemental  construction  charge;  $1.50  per  acre  of  irrigable 
land  in  addition  to  the  above  water  charge. 

CHBONOLOGIGAL  SXJHMABY. 

Reconnoissance  made  and  preliminary  surveys  begun  in  1904. 

Construction  recommended  by  board  of  engineers  February  26,  1905. 

Construction  authorized  by  Secretary  April  18,  1905. 

First  irrigation  by  Reclamation  Service,  season  1908. 

First  unit  completed  in  1908. 

Second  unit  completed  In  1915. 

Entire  project  83.9  per  cent  completed  June  80,  1916. 

raBIGATION  FLAN. 

The  irrigation  plan  of  the  Huntley  project  provides  for  the  diversion  of  water 
from  the  south  side  of  the  Yellowstone  River  about  2  miles  above  Huntley, 
Mont,  into  a  main  canal  which  extends  down  the  valley  about  27  miles  to  a 
point  2  miles  east  of  Bull  Mountain.  The  greater  portion  of  the  water  is  dis- 
tributed by  gravity.  Fourteen  miles  below  the  head  gates  a  pumping  plant  is 
installed,  and  a  small  portion  of  the  water  is  lifted  45  feet  into  a  high-line 
canal.  The  high-line  canal  serves  about  5,400  acres  of  land  above  the  main 
canal  in  the  vicinity  of  Ballantine,  Anita,  and  Pompeys  Pillar.  The  pumping 
plant  is  a  reinforced  concrete  building  containing  two  pumping  units,  each  with 
a  capacity  of  about  31  second-feet  and  each  comprising  a  turbine  water  wheel 
directly  connected  with  a  centrifugal  pump  by  means  of  a  vertical  shaft. 
Three  hundred  and  ten  net  horsepower  is  developed  by  a  34-foot  drop  in  the 
main  canal. 

It  will  be  necessary  to  provide  for  an  additional  water  supply  for  lands  under 
the  high-line  canal  during  the  fiscal  year  1917.  To  meet  this  requirement  It  is 
proposed  to  construct  an  auxiliary  pumping  station  on  the  main  canal  near  the 
present  pumping  plant  for  lifting  water  from  the  main  canal  into  the  high-line 
canal,  which  will  require  the  enlarging  of  the  high-line  canal,  or  construct  a 
gravity  canal  from  the  first  drop  on  the  main  canal  to  the  Intake  of  the  reser- 
voir-line canal.  This  construction  will  serve  about  2,100  acres  now  lying  under 
the  high-line  canal.  The  proposed  pumping  plant  will  obtain  power  either  by 
means  of  an  independent  steam  or  gas  plant,  purchase  of  power  from  the  Mon- 
tana Power  Co.,  or  by  power  developed  by  the  construction  of  a  hydroelectric 
plant  at  the  second  drop  in  the  main  canal,  located  about  3  miles  below  the 
proposed  pumping  site. 

During  the  present  season  the  entire  system  is  being  utilized  for  irrigating 
purposes. 

The  United  States  claims  all  waste  and  percolating  waters  arising  within 
the  project,  and  proposes  to  use  such  waters  in  connection  therewith. 

Future  operations  include  the  construction  of  drainage  canals  for  the  relief 
and  protection  of  project  lands  from  seepage  conditions,  the  replacing  of  all 
remaining  timber  structures  in  the  first  unit  with  permanent  type  structures, 
and  the  construction  of  necessary  works  to  increase  the  water  supply  for  lands 
under  the  high  line  canal. 

ST7KMABY  OF  GENERAL  DATA  FOR  HUNTLEY  FBOJECT,  TO  JUNE 

30,  1916. 

Areas: 

Irrigible  acreage  when  project  is  complete 32, 905. 00 

Public  land  entered  June  80.  1916 25, 800. 00 

Public  land  open  to  entry  June  30.  1916 3, 107. 00 

Private  land  June  30,  1916 3, 908. 00 

Acreage  service  could  have  supplied  season  of  1915 30, 826. 00 

Addition  in  fiscal  year  1916 2,079.00 

Estimated  acreage  service  can  supply  July  1,  1917 32, 905. 00 

Acreage  actually  irrigated  season  of  1915 18,  203. 00 

Acreage  cropped  under  irrigation  season  of  1915.^.....^..  18. 183. 00 


Digitized  by 


Google 


196       FIFTEENTH  ANITUAIj  BEPOBT  OF  BBCLiU£ATION  SEBVICB. 

Crops: 

Value  of  irrigated  crops  season  of  1915 $535, 863. 00 

Value  of  irrigated  crops  per  acre  cropped $29. 41 

Finances: 

Estimated  cost  of  completed  project $1, 755, 348. 00 

Total  construction  cost  to  June  30,  1916 $1, 472, 862. 44 

Per  cent  complete  June  30, 1916 83. 9 

Appropriation  for  fiscal  year  1917,  total $160, 000. 00 

Allotment  for  construction  fiscal  year  1917 $102, 000. 00 

Estimated  per  cent  complete  June  30,  19171 89. 7 

Announced  construction  charges  per  acre $30,  $45,  $50,  $60 

Appropriation  fiscal  year  1916 $150, 000. 00 

Increase  under  10  per  cent  provision  of  act-.       4, 000. 00 

Total  appropriation $154, 000. 00 

Expenditures  during  fiscal  year,  chargeable  to  1916  appro- 
Won— 

Disbursements $119, 054. 04 

Transfers 7, 467..  82 

$126,  521. 86 


Begistered  liabilities  chargeable  to  1916 
appropriation : 16, 042. 57 


$142,  564. 43 


Unencumbered  balance  July  1,  1916 $11, 435. 57 


Repayments : 

Construction  charges — 

Accrued  to  June  30,  1916 $269,  719.  61 

CoUected  to  June  30,  1916 $264. 394. 82 

Uncollected  June  30,  1916 $5, 324. 79 

Operation  and  maintenance  charges  (public  notice) — 

Accrued  to  June  30,  1916 $122,  465. 60 

Collected  to  June  30,  1916 $114,786.77 

Uncollected  June  30,  1916 $7, 678. 83 

Water  rental  charges- 
Accrued  to  June  30,  1916 .    $344. 46 

Collected  to  June  30,  1916 $281. 62 

Uncollected  June  30,  1916 $62. 84 

Drainage: 

Estimated  acreage  damaged  by  seepage  to  June  30,  1916-  2,000 

Miles  of  drains  built  to  June  30,  1916: 

Open 11.57 

Closed    38.  02 


Total -.: : 49.59 

Estimated   acreage   protected   by   drains  built   to   June 

30,  1916 17, 000 

Estimated  acreage  to  be  protected  by  authorized  system—  24, 000 
Expended,  to  June  30,  1916,  on  drainage  works,  completed 

and  uncompleted $382, 888. 59 

HISTOBY  OF  CONGTBUCTIOK  AND  ENGINEEBING  FEATUBES. 
MAIN    AND    HIGH    LINE    CANALS. 

The  Huntley  Main  Canal,  with  a  capacity  of  400  second- feet  at  the 
intake  heads  on  the  south  side  of  Yellowstone  River  about  2  miles 
above  Huntley,  Mont.,  and  extends  northeast  a  distance  of  about 
30  miles,  diverging  not  more  than  4  miles  from  the  river  channel. 
Division  1  extends  from  Yellowstone  River  alon^  the  bluffs  south  of 
the  river  to  station  126,  a  distance  of  about  2.2  miles. 
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Proposals  for  the  construction  of  division  1  of  the  main  canal  were 
opened  on  June  28,  1905,  but  the  successful  bidders  refused  to  under- 
take the  construction.  The  work  was  again  advertised,  the  original 
plans  having  been  changed  to  include  an  additional  length  of  tun- 
nels. Proposals  were  opened  and  a  contract  for  the  work  was 
awarded  on  January  16,  1906.  Excavation  was  begun  in  March, 
1906,  but  was  carried  on  slowly.  The  tunnels  were  completed  on 
May  26,  1907,  and  the  final  work  on  the  contract  was  completed  on 
January  15, 1908. 

Division  2  of  the  main  canal  follows  the  general  direction  of  the 
Chicago,  Burlington  &  Quincy  Railroad  eastward  to  within  3  miles 
of  Ballantine.  The  first  three-fourths  of  a  mile  on  this  division  is 
m  thorough  cut  from  8  to  17  feet  deep,  and  the  remainder  is  located 
approximately  on  the  economic  contour.  The  location  of  the  canal 
crosses  the  original  channel  of  Pryor  Creek  eight  times,  and  to  avoid 
danger  from  the  waters  of  this  stream  a  new  channel  for  the  creek 
was  cut  to  carry  the  water  over  the  main  canal  in  a  direct  line  1,500 
feet  in  length  to  Yellowstone  River.  Proposals  were  opened  June 
28,  1905.  The  successful  bidders  refused  to  execute  contracts  and 
a  second  award  for  the  construction  of  division  2  was  made  on  No- 
vember 6,  1906.  During  the  winter  of  1906-^  the  contractor  erected 
en  Armstrong  steam  excavator,  with  which  work  was  begun  on  the 
upper  end  of  the  division  in  April,  1906.  Excavation  with  scrapers 
and  teams  was  begun  at  about  the  same  time,  and  the  work  was 
completed  on  May  1,  1907.  Work  on  the  new  Pryor  Creek  channel, 
which  was  included  in  the  contract,  was  begun  about  April  1,  1906, 
and  continued  to  June  22,  1906.  A  needle  dam  was  then  built,  and 
the  creek  was  turned  into  the  new  channel  on  June  15, 1906. 

Division  3  of  the  main  canal  extends  from  about  3  miles  west  of 
Ballantine  eastward  along  the  general  course  of  the  Chicago,  Bur- 
lington &  Quincy  Railroad  to  1  mile  northeast  of  Ballantine,  where 
are  located  a  34- foot  drop  and  a  power  plant  which  develops  power 
for  pumping  about  66  second-feet  of  water  from  the  main  canal  into 
a  high-lme  canal.  From  the  pumping  plant  the  main  canal  con- 
tinues in  a  northeasterly  direction  for  about  10  miles  to  Lost  Boy 
Creek,  near  the  town  of  tompeys  Pillar.  The  high-line  canal,  which 
is  also  included  in  division  3,  is  about  7  miles  long  and  extends 
easterly  from  the  pumpinj^  plant.  Proposals  were  opened  June  28, 
1905,  and  the  successful  bidders  refusing  to  execute  contracts,  a  sec- 
ond award  was  made  for  the  construction  of  division  3.  The  con- 
tractors, however,  failed  to  begin  work  within  a  reasonable  time,  and 
the  contract  was  suspended  and  the  work  readvertised.  Proposals 
were  opened  on  June  20, 1906,  and  a  contract  was  awarded  soon  after 
that  date.  Work  was  be^n  by  the  contractor  on  August  1,  1906, 
and  was  continued  in  a  satisfactory  manner  to  completion  in  Decem- 
ber, 1907. 

The  pumping  station,  gates  and  guides  for  the  headworks  and 
wasteways  on  division  1,  all  concrete  structures  on  divisions  2  and 
3  of  the  main  canal,  together  with  two  steel  highway  bridges,  and 
120,000  pounds  of  steel  for  concrete  reinforcement,  were  included  in 
proposals  opened  on  June  28,  1905.  A  contract  was  executed  soon 
after  the  openinjz  of  proposals^  and  the  work  was  commenced  in 
October,  1905.    Changes  in  design  of  the  power  plant  made  it  ad- 
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visable  to  draw  new  plans  for  this  structure  and  to  request  new  pro- 
posals for  its  construction.  The  remainder  of  the  work  under  the 
structures  contract  was  carried  on  satisfactorily  and  was  completed 
June  1, 1907. 

Extension  of  main  and  high-line  canals. — ^To  bring  all  of  the 
lands  within  the  project  under  irrigation  it  was  necessary  to  extend 
the  main  and  hign-line  canals  and  construct  a  lateral  system  there- 
under, opening  to  entry  the  second  and  third  units. 

The  second  unit,  containing  1,852.80  acres  of  irrigable  land,  lies 
under  the  extension  of  the  main  canal.  The  third  unit,  containing 
2,079  acres  of  irrigable  land,  lies  under  the  extension  of  the  high- 
line  canal. 

Surveys  for  the  extension  of  the  main  and  high-line  canals  were 
begun  in  August,  1910,  and  were  continued  during  the  spring  and 
summer  of  1911.  On  May  25,  1911,  a  board  of  engineers  consisting 
of  H.  N.  Savage,  W.  H.  Sanders,  C.  P.  Williams,  and  C.  D.  Howe, 
recommended  to  the  director  that  the  extension  be  constructed  and 
that  advertisement  of  the  work  be  made  at  the  earliest  practicable 
date.  Specifications  No.  193  were  prepared  and  advertisement  made 
July  25,  1911.  On  September  1,  1911,  bids  were  opened  at  Huntlev, 
Mont.,  by  a  board  of  engineers  consisting  of  H.  N.  Savace,  W.  H. 
Sanders,  and  C.  D.  Howe;  eight  bids  were  received.  Mr.  J.  E. 
Hilton  was  low  bidder  on  schedules  1  to  6,  inclusive.  Mr.  J.  S. 
Hilend  was  low  bidder  on  schedule  7.  Two  unsatisfactory  bids  were 
received  on  schedule  8  and  all  bids  on  this  schedule  were  rejected. 
On  October  21,  1911,  contract  No.  410,  earthwork,  was  awarded  to 
J.  E.  Hilton,  and  on  October  10,  1911,  contract  Na  413,  structures, 
was  awarded  to  J.  S.  Hilend. 

Construction  work  under  contracts  Nos.  410  and  413  was  begun  in 
October  and  November,  1911,  and  the  work  completed  on  June  22  and 
July  27, 1912,  respectively.  The  specifications  provided  that  the  work 
should  be  completed  on  or  before  June  1, 1912,  and  owing  to  the  fail- 
ure of  the  contractors  completing  the  work  on  time  liauidated  dam- 
ages covering  engineering  expense  after  June  1  were  deducted  from 
the  final  estimates.  The  final  contract  claim,  contract  No.  410, 
amounted  to  $34,670.59 ;  contract  No.  413  amounted  to  $29,699.27. 
The  total  cost  to  the  United  States  for  work  performed  under  these 
contracts  amounted  to  $85,526.43. 

On  July  1,  1912,  a  severe  storm  occurred.  Hail  and  rain  fell  for 
a  period  of  45  minutes.  During  this  period  5f  inches  of  water  fell 
in  a  washtub.  As  a  result  of  the  storm  the  canal  embankments  in 
many  places  were  washed  away,  a  number  of  the  principal  struc- 
tures were  wrecked,  and  a  large  number  of  the  smaller  structures 
were  washed  out.  All  structures  suffered  some  damage.  New 
structures  were  designed  to  replace  those  destroyed  by  the  storm. 
Damages  to  structures  for  which  new  designs  were  not  made  were 
repaired  by  the  structural  contractor.  On  August  9  Government 
forces  were  organized  to  repair  the  flood  damages  to  earthwork  and 
replace  structures  destroyed  by  the  storm.  This  work  was  completed 
June  6, 1913.  A  small  crew  during  the  summer  was  employed  priming 
canals  and  cleaning  gravel  out  of  cross  drainage  culverts. 

On  May  13,  1912,  a  contract  was  entered  into  with  the  Northern 
Pacific  Railway  Co.  covering  the  construction  of  lateral  crossings 
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underneath  the  company's  tracks.  Work  was  started  on  these  struc- 
tures in  May,  1913,  and  was  completed  in  January,  1914.  The  total 
cost  to  the  United  States  for  performing  this  work  amounted  to 
$4,968.74. 

During  November  and  December,  1914,  the  work  included  in 
schedule  8,  Specifications  193,  was  accomplished  by  Government 
forces. 

The  laterals  constructed  on  this  extension  were  in  most  instances 
much  steeper  than  the  soil  could  stand  without  serious  washing. 
It  was  necessary  that  these  grades  be  reduced  and  that  some  n^w 
ditches  be  built  to  irrigate  farm  units  not  taken  care  of  by  the  system 
as  constructed.  Kepairs  were  also  made  on  constructea  canals  and 
laterals.  This  construction  work  was  begun  with  Government  forces 
May  18, 1915^  and  completed  on  July  17, 1915. 

The  extension  to  the  high-line  canal  was  not  operated  for  two  years 
after  it  had  been  constructed,  consequently  a  good  deal  of  sedimeut 
during  that  time  was  washed  into  the  canal  fr6m  surface  run-off. 
In  May  and  Jime,  1916,  the  sediment  was  removed  by  Government 
forces. 

The  total  expenditure  on  canal  extension  account  work  accom- 
plished by  United  States  forces  amounted  to  approximately  $70,349.20. 

DISTRIBUTION  SYSTEM. 

The  distribution  system  of  the  Huntley  project  consists  of  about 
268  miles  of  laterals  and  sublaterals.  Proposals  for  the  excavation 
and  structures  on  this  system  were  opened  on  December  15,  1905, 
and  a  contract  was  executed  on  January  2,  1906.  Work  was  begun 
by  the  contractors  early  in  January,  1906.  The  bids  were  made  ]ust 
previous  to  a  great  increase  in  the  cost  of  construction  work,  and 
the  contractors  lost  heavily  in  consequence.  On  November  16,  1906, 
satisfactory  progress  not  having  been  made,  the  contract  was  sus- 
pended, and  the  work  was  continued  by  Government  forces,  being 
completed  October  31,  1907. 

The  reinforcing  and  structural  steel  and  the  gates,  guides,  and 
lifting  devices  for  the  distribution  system  were  furnished  under  a 
separate  contract,  the  required  material  being  delivered  during  the 
summer  of  1906. 

PUMPING  PLANT. 

The  pumping  plant  is  located  about  1  mile  east  of  Bnllantine, 
where  there  is  a  fall  of  about  34  feet  in  the  main  canal.  The'  plant 
contains  two  pumping  units,  each  consisting  of  a  vertical  turbine 
actuating  a  20-inch  centrifugal  pump  mounted  on  the  same  shaff. 
The  units  work  under  a  power  head  of  33^  feet  and  a  pumping  lift 
of  48i  feet,  have  a  capacity  of  28  second-feet  each,  and  are  practically 
automatic  in  operation. 

Proposals  for  the  construction  of  the  pumping  plant  were  opened 
on  Augjust  7. 1906.  No  formal  proposal  was  received  for  schedule  1, 
embracing  tne  construction  of  the  reinforced-concrete  building  and 
pressure  pipes,  and  the  work  under  this  schedule  was  executed  by 
Government  forces.    The  work  was  begun  on  October  23,  1906,  and 
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was  completed  on  November  16,  1907.  A  contract  was  executed  for 
schedule  2,  including  the  pumping  units,  pipes,  valves,  and  head 
gates,  and  the  machinery  was  delivered  July  8,  1907.  Tests  made  in 
September.  1908,  July,  1909,  and  October,  1909,  were  unsatisfactory, 
but  after  cnanges  a  satisfactory  test  was  made  July  18, 1910. 

TELEPHONE  SYSTEM. 

The  telephone  system  of  the  Huntley  project  consists  of  ^.7  miles 
of  two-wire,  metallic-circuit  line.  Proposals  for.  the  construction  of 
the  telephone  system  were  opened  on  December  15,  1905.  The  con- 
tract for  the  work  was  awarded  soon  after  this  date  and  the  installa- 
tion of  the  system  was  completed  on  May  20, 1906. 

GOKSTBUCTIOK  BXTBINa  FISCAL  YEAS. 

First  unit. — Closed  drains  Nos.  18,  19,  and  21,  aggregating  51,351 
linear  feet,  and  open  drains  Nos.  10,  16,  19,  and  162,  agjgregating 
28,350  linear  feet,  were  constructed.  In  addition,  5,380  linear  feet 
wooden  cunette  were  placed  in  open  drain  No.  7;  2  wooden  bridges 
and  2  wooden  flumes  were  placed  over  open  drain  16;  1  wooden 
bridge  was  constructed  over  open  drain  162;  and  concrete  paving 

E laced  in  open  drains  10  and  16  under  the  Northern  Pacific  Railway 
ridges  Nos.  524  and  535^,  respectively. 

On  the  canal  system  4  wooden  checks  and  8  wooden  turnouts  were 
replaced  with  concrete  structures.  On  the  lateral  system  the  follow- 
ing wooden  structures  were  replaced  with  concrete  structures:  4  drops, 
8  checks,  4  turnouts,  10  combination  structures,  1  culvert,  and  1  flume. 
The  estimated  cost  of  this  construction  over  and  above  replacement 
in  kind  was  charged  to  supplemental  construction,  and  the  remainder 
of  the  cost  to  operation  and  maintenance.  There  were  617  timber 
measuring  devices  installed  under  supplemental  construction. 

Third  unit, — ^On  the  extension  of  the  high  line  canal  one  chute  drop 
was  placed  in  lateral  HR-5.  Repairs  were  made  to  flumes,  several 
structures  were  backfilled,  a  number  of  ditch  banks  were  raised,  and 
the  entire  len^h  of  the  reservoir  line  canal  was  cleaned  of  sediment 
which  varied  in  depth  from  0.1  to  2.5  feet. 

All  construction  work  accomplished  during  the  fiscal  year  1916  was 
performed  with  United  States  forces. 

SEEPAGE  Am)  DRAINAGE. 

Seepage  first  appeared  on  the  project,  first  unit,  at  several  different 
locations  in  1910.  These  areas  increased  in  size  and  new  areas  ap- 
peared during  the  season  1911.  Steps  were  taken  in  1911  to  investi- 
gate underground  conditions  with  a  view  to  locating  closed  drains  for 
reclaiming  the  areas.  In  1912  seepage  had  gained  rapidly,  and  it  was 
decided  to  carrjr  on  extensive  investigations  over  the  first  unit  to  deter- 
mine the  elevation  of  the  ground  water  and  character  of  subsoil  ma- 
terial as  an  aid  in  planning  drainage  work  for  the  relief  of  the  land. 
At  the  close  of  the  year  1914  the  investigations  had  been  completed 
over  an  area  of  23,800  acres.    These  investigations  showed  that  nearly 
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all  of  the  first  unit,  except  where  the  land  was  protected  by  drainage 
works  constructed  since  1911,  was  seeped  or  threatened  with  seepage. 
At  the  close  of  the  fiscal  year  1916  abdut  2,000  acres  of  land  were 
unfit  for  crop  production  owing  to  seepage. 

In  1912  construction  work  on  drains  for  the  relief  and  protection  of - 
project  lands  from  waterlogged  conditions  was  started,  and  construc- 
tion work  has  been  carried  on  since  that  time  as  rapidly  as  possible 
with  the  funds  made  available.  At  the  end  of  the  fiscal  year  38.02 
miles  of  closed  drains  and  11.57  miles  of  open  drains  had  been  con- 
structed. The  drainage  works  constructed  have  reclaimed  and  pro- 
tected a  large  portion  of  the  project  lands  lying  within  the  first  unit. 

Seepage  has  shown  up  on  one  small  area  on  the  second  unit  of  the 
project  during  the  current  season.  As  far  as  ktiown  no  indications 
of  seepage  have  appeared  on  the  third  unit  of  the  project. 

OFEBATIOH  AND  MAINTENANCE. 

The  operating  season  of  1916  opened  April  28  and  closed  Septem- 
ber 26.  The  months  of  May^  June,  and  July  were  cool  and  had  an 
abnormal  rainfall,  thus  making  water  requirements  light.  August 
and  September  were  the  hottest  and  driest  months  of  the  season,  and 
the  greater  part  of  the  year's  irrigation  work  was  performed  during 
those  two  months.  The  entire  canal  system,  comprising  210  miles  of 
canals  and  the  pumping  plant,  serving  the  first  and  second  units  of 
the  project,  were  in  operation  during  the  calendar  year  1915. 

The  precipitation  during  1916  has  been  below  normal,  and  irriga- 
tion requirements  have  been  comparatively  large. 

In  the  spring  of  1916  operation  was  resumed  on  the  entire  canal 
system,  comprising  227  miles  of  canals,  and  the  pumping  plant, 
serving  the  first,  second,  and  third  units  of  the  project. 

During  both  1915  and  1916  an  attempt  has  been  made  to  deliver 
water  under  a  four-day  rotation  system  providing  for.  a  continuous 
flow  in  the  laterals  and  the  rotation  of  alternate  farm  units.  How- 
ever, weather  and  crop  conditions  have  made  it  necessary  at  times  to 
deviate  materially  from  the  prearranged  water  schedule. 

Maintenance  work  was  confined  to  repairs  to  canals  and  structures, 
mowing  weeds,  cleaning  sediment  from  canals,  replacing  timber 
structures  with  permanent  ones,  and  maintaining  constructed  closed 
drains. 

Sistoricdl  review,  Huntley  project. 
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1911 


1912 


1918 


1914 


1915 


19161 


Aoraage  for  which  service  was  prepared  to 

deUyer  water 

Acreage  irrigated 

miee  of  canal  operated 

Water  diverted  (acre-feet) 

Water  delivered  to  land  (acre-feet) 

Per  acre  of  land  irrigated  (acre-feet) 


28,806 
12,000 

48, 78$ 

22,550 

i.88 


28,805 
14,425 
194 
4fi,994 
21.487 
i.50 


28,805 
15,718 
194 
54,702 
24.118 
1.53 


28,805 
17,068 
194 
55,543 
24,429 
i.48 


30,828 
18,203 
210 
52,383 
17.634 
a97 


32,906 
19,500 
227 
60,000 
29,250 
i.50 
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During  the  fiscal  year  there  were  28  new  filings.  Five  farms 
changed  hands  by  relinquishment  and  11  farms  changed  hands  by 
assignment  and  transfer. 

Two  town  lots — one  at  Ballantine  end  one  at  Osbom — ^were  sold. 
The  residential  districts  of  Ballantine  and  Worden  town  sites  made 
substantial  gains  in  the  number  of  buildings  erected. 

On  November  8, 1915,  46  farm  units  in  the  third  unit  were  opened 
to  homestead  entry,  and  at  the  close  of  the  fiscal  year  22  of  the  units 
had  been  filed  upon. 

Farmers  in  the  vicinity  of  Ballantine  cooperated  in  the  construc- 
tion of  a  cheese  factory  which  was  put  in  operation  during  the  year. 
The  Ballantine  State  Bank  financed  the  project,  and  to  further  aid 
in  its  success  purchased  2  carloads  of  Holstein  cows  and  heifers,  sell- 
ing them  to  the  farmers  on  terms. 

Settlement  data,  Huntley  project. 


Item. 


1912 


1913 


1914 


1915 


1916 


Total  number  of  fianns  on  project 

Population 

Number  of  irrigated  farms 

Operated  by  owners  or  managers . . . . 

Operated  by  tenants 

Population 

Number  of  towns 

Population 

Total  population  in  towns  and  on  farms . 

Number  of  public  schools 

Number  of  churches 

Number  of  banks 

Total  capital  stock 

Total  amount  of  deposits 

Total  number  of  depositors 

Number  of  relinquishments 


1,420 
480 


27 


685 

1,660 
527 


1,420 

1,659 

8 

8 

826 

360 

1,745 

2,009 

13 

18 

5 

5 

2 

2 

640,000 

640,000 

1,700 

535 

432 

103 

1,700 

8 

475 

2,175 

14 

6 

3 

860,000 

6230,000 


10 


640 

1,754 

530 

383 

147 

1,754 

8 

475 

2,299 

15 

6 

3 

660,000 

6239,000 

1,060 

2 


091 

2,060 

550 

400 

150 

^050 

8 

468 

2,518 

8 

6 

3 

860,000 

$307,414 

1,180 

6 


PBINCIPAL  CBOPS. 

The  principal  crops  in  1915  were  sugar  beets,  alfalfa,  wheat,  and 
oats,  in  the  order  named.  These  crops  represented  88  per  cent  of 
the  total  cropped  area  and  returned  92  per  cent  of  the  total  estimated 
crop  value  for  the  season.  The  showing  made  was  the  best  in  the 
history  of  the  project. 

The  season  of  1916  promises  to  be  an  average  year.  There  are 
approximately  1,800  acres  more  land  under  irrigation  than  ever 
before.  The  crops  at  the  end  of  the  fiscal  year  were  not  quite  so 
far  advanced  as  they  were  the  previous  year. 
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Crop. 


Area 
(acns). 


Unit  of 
yield. 


Yields. 


Total. 


Avenge 
per  acre. 


Values. 


Per  unit 
of  yield. 


Total. 


Per  acre. 


Al&lte 

Alblteseed 

Barley .- 

Beans 

Beeta 

Cam 

Com  fodder 

Hay 

Orchard 

Oats 

Pasture 

P^Hg^  ^ 

Potatoes".!  !III!!r.I!!"!!! 

Rye 

Spelt : 

Truck 

Wheat 

Leas  dui>licated  areas 

Total  cropped  acreage 


Irrinted;  no  crop: 

Nonbearlng  orchard . . 

Total  irrigated  acreage 


5,287 

2 

415 

4 

5,402 

609 

18 

440 

10 

2,514 

1,478 

80 

11 

18 

234 

2,800 

1,110 


18,183 


18 


18,208 


Tons.... 
Bushels. 

..do 

..do.... 

Tons 

Bushels. 

Tons 

..do.... 
Pounds. 
Bushels. 


15,010 

3 

8,190 

49 

53,911 

9,258 

55 

568 

0,060 

75,319 


2.82 
1.50 
19.75 
12.25 
0.98 
18.19 
3.06 
1.20 
323.6 
29.96 


$5.76 
9.57 

.53 
2.14 
5.92 

.80 
3.19 
9.48 

.025 

.49 


Bushels. 
..do.... 
..do.... 
..do.... 


32 

9,360 

220 

521 


8 
117 
20 
28.94 


.75 
.72 
.50 
.43 


Bushels. 


56,863 


19.82 


.87 


186,458 

29 

4,344 

105 

319,153 

7,406 

175 

5,386 

227 

36,906 

5,557 

24 

6,739 

110 

224 

13,060 

49,471 


116.35 
14.50 
10.47 
26.25 
59.08 
14.55 
9.72 
12.24 
22.70 
14.68 
3.76 
6.00 
84.24 
10.00 
12.44 
55.77 
17.24 


Total  and  average. 


535,363 


29.41 


Areas. 


Farms  reported 

Irrigated  under  water-right  appll- 

cations. 
Cropped 


Acres. 


23,791 
18,203 

18,188 


Farms. 


Percent 

of 
project. 


530 
530 


530 


72.3 
55.4 


55.4 


PT7BLIC  NOTICES  AND  OBDEBS. 
PUBLIC  NOTICE,  OCTOBER  0,  1016. 

1.  In  pursuance  of  the  provisions  of  section  4  of  the  reclamation 
act  of  June  17,  1902  (32  Stat.,  388),  and  acts  amendatory  thereof 
and  supplementary  thereto,  and  particularly  the  reclamation  exten- 
sion act  of  August  13, 1914  (38  Stat.,  686) ,  notice  is  hereby  given  that 
water  will  be  furnished  from  the  Huntley  project,  Montana,  in  the 
irrigation  season  of  1916  and  each  irrigation  season  thereafter,  upon 
the  filing  of  proper  water-right  application  for  the  irrigable  lands 
in  the  third  unit  shown  upon  3ie  following  farm-unit  plats,  viz,  Mon- 
tana principal  meridian,  township  2  north,  range  30  east,  township  3 
north,  range  30  east,  approved  October  2,  1915,  by  the  Secretary  of 
the  Interior  and  on  file  in  the  office  of  the  project  manager.  United 
States  Reclamation  Service,  Huntley,  Mont.,  and  of  the  local  land 
office  at  Billings,  Mont. 

2.  Homestead  entries  of  the  farm  imits  shown  on  said  plats  em- 
bracing public  lands  of  the  United  States  may  be  made  on  and  after 
November  3, 1916,  at  9  o'clock  a.  m.,  at  the  local  land  office,  Billings, 
Mont.,  if  found  regular  and  accompanied  by  the  certificate  of  tne 
project  manager,  showing  that  water-right  application  has  been  filed 
and  proper  water-right  charges  deposited. 

3.  Warning  is  hereby  expressly  given  that  no  person  will  be  per- 
mitted to  gam  or  exercise  anv  right  whatever  under  any  settlement 
or  occupation  begun  prior  to  9  a.  m.,  November  3, 1915,  on  any  lands 
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shown  on  said  plats,  provided,  however,  that  this  shall  not  interfere 
with  any  valid  existing  rights  obtained  by  settlement  or  entry  while 
the  land  was  subject  thereto.  All  persons  desiring  to  acquire  any 
public  lands  shown  on  said  plats  shall  execute  homestead  application 
subject  to  the  provisions  of  tne  reclamation  act  in  the  manner  required 
by  law,  which,  with  the  required  fees  and  commissions,  accompanied 
by  certificate  of  the  project  manager  as  to  the  filing  of  water-right 
application  and  payment  of  water-right  charges  as  Tiereinafter  pro- 
vided, shall  be  presented  to  the  local  land  office  at  Billings,  Mont.,  in 
person,  by  mail  or  otherwise,  within  a  period  of  five  davs  prior  to 
November  3,  1915;  that  is,  beginning  not  earlier  than  October  29, 
1915.  All  entries  filed  as  herein  provided  and  reaching  the  local  land 
office  not  later  than  9  a.  m.  on  November  3,  1915,  shall  be  held  and 
treated  as  simultaneously  filed.  Applications  presented  after  that 
hour  will  be  received  and  noted  in  tne  order  of  filing.  Any  applica- 
tion not  based  on  a  prior  settlement  right  will  be  subject  to  valid 
settlement  claims  asserted  in  the  manner  required  by  law. 

4.  The  register  and  receiver  will  carefully  compare  all  applications 
simultaneously  filed  as  aforesaid  and  will  dispose  of  them  as  follows: 

(a)  Where  there  is  no  conflict  the  application  shall  be  allowed,  irre- 
spective of  whether  settlement  is  alleged.    . 

(b)  In  case  of  conflicting  applications  and  only  one  of  the  appli- 
cants alleges  prior  settlement,  his  application  shall  be  allowed  and  the 
others  rejected. 

(^)  If  two  or  more  conflicting  applications  are  received,  each  con- 
taining allegations  of  prior  settlement,  a  hearing  shall  be  ordered 
to  determine  the  priority  of  right,  and  it  shall  be  restricted  to  those 
alleging  such  right. 

5.  where  there  are  applications  conflicting  in  whole  or  ih  part  in 
which  no  one  of  the  several  applicants  claims  prior  settlement,  the 
register  and  receiver  will  write  on  cards  the  names  of  the  several 
applicants,  and  each  of  these  cards  shall  be  placed  in  an  envelope 
upon  which  there  is  no  distinctive  or  identirying  mark,  and  at  2 
o'clock  p.  m.  on  the  date  of  opening  to  entry,  if  practicable  (if  not, 
at  the  same  hour  one  week  later) ,  after  all  the  envelopes  containing 
the  names  of  the  several  applicants  shall  have  been  thoroughly  mixed 
in  the  presence  of  such  persons  as  may  desire  to  be  present,  they  shall 
be  drawn  and  numbered  in  order.  The  cards  as  numbered  and  drawn 
will  be  securely  fastened  to  the  applications  of  the  respective  persons, 
and  the  applications  shall  be  allowed  in  such  order.  Where  any  appli- 
cant fails  to  obtain  land  applied  for  by  him  he  will  be  permitted  to 
elect  whether  he  will  amend  his  application  to  embrace  other  lands 
not  affected  by  pending  applications  and  otherwise  subject  thereto 
when  such  amended  application  is  presented,  or  withdraw  his  original 
application  without  prejudice,  and  in  the  event  of  such  withdrawal 
the  fee  and  commissions  will  be  returned  by  the  receiver  and  the  water- 
right  charges  deposited  will  be  returned  by  the  project  manager. 
Applications  conflicting  in  whole  with  those  previously  allowed  will 
be  rejected  in  the  usual  manner. 

6.  The  project  manager  will  receive  water-right  applications  accom- 
panied by  the  proper  water-right  payments,  which  for  the  first  pay- 
ment from  homestead  entrymen,  under  para^aphs  3,  4,  and  5  hereof, 
wiU  be  accepted  in  the  form  oi  drafts  on  New  York  or  Denver  or 
money  order,  etc.,  payable  to  the  chief  clerk,  United  States  Beclama- 
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tion  Service,  Huntley,  Mont.,  and  issue  certificates  to  applicants  for 
public  lands  at  any  time  after  the  date  of  this  notice.  Each  applica- 
tion must  be  for  a  specific  farm  unit.  More  than  one  person  may  make 
water-right  application  for  the  same  farm  unit.  Filing  of  water- 
right  application  and  issuance  of  certificate  gives  no  preference  right 
to  make  entry.  Acceptance  of  the  application  will  be  indorsed  thereon 
by  the  project  manager  when  notified  by  the  local  land  office  that 
entry  has  been  allowed.  All  other  applications,  with  payments  made, 
will  be  returned  to  applicants  upon  surrender  by  them  of  the  certifi- 
cate of  filing  issued  by  the  project  manager. 

7.  The  limit  of  area  per  entry  representing  the  acreage  which,  in 
the  opinion  of  the  Secretary  of  the  Interior,  may  be  reasonably  re- 
quired for  the  support  of  a  family  upon  such  lands  is  fixed  at  the 
amounts  shown  upon  the  plats  for  the  several  farm  units.  The  maxi- 
mum limit  of  area  for  which  water-right  application  may  be  made 
for  lands  in  private  ownership  shall  be  160  acres  of  irrigable  land  for 
each  landowner.  Water-right  applications  for  lands  in  private  owner- 
ship may  be  made  on  and  after  the  date  of  this  notice.  All  water- 
right  applications,  whether  for  public  or  private  lands,  must  be  made 
to  the  project  manager.  United  States  Reclamation  Service,  Huntley, 
Mont. 

8.  The  charges  per  acre  of  irrigable  land  upon  said  entries  and 
upon  all  other  lands  in  said  third  unit  shown  upon  said  plats  are  of 
two  kinds,  namely:  (a)  A  charge  of  $60  per  acre  for  the  ouilding  of 
the  irrigation  system,  termed  the  construction  charge;  (6)  an  annual 
charge  tor  operation  and  maintenance  due  March  1  ox  each  year.  In 
addition  there  will  be  for  all  homestead  entries  a  charge  of  $4  for 
each  acre  of  land  included  within  the  entry,  whether  irrigable  or  not, 
to  cover  the  Indian  price  of  the  land.  Each  acre  of  irrigable  land, 
whether  irrigated  or  not,  shall  be  charged  with  a  minimum  operation 
and  maintenance  charge  which  shall  be  the  charge  for  1  acre-foot  of 
water. 

9.  An  initial  payment  of  $3  per  irrigable  acre  on  account  of  the 
construction  charge  and  $1  per  acre  on  account  of  the  Indian  cost  of 
the  land,  shall  be  made  at  the  time  of  making  water-right  application 
or  entry  of  a  farm  unit.  The  remainder  of  the  construction  charge, 
$57  per  irrigable  acre,  shall  be  paid  in  15  annual  installments,  the  first 
5  of  which  mall  be  $3  each  and  the  remainder  $4.20  each.  The  first  of 
the  said  annual  installments  shall  become  due  and  payable  on  Decem- 
ber 1  of  the  fifth  calendar  year  after  the  initial  installment,  and  sub- 
sequent installments  shall  become  due  on  December  1  of  each  calendar 
year  thereafter.  Any  water-right  applicant  may,  if  he  so  elects,  pay 
the  whole  or  any  part  of  the  construction  charges  owing  by  him 
within  a  shorter  period.  The  balance  of  the  payment  on  account  of 
the  Indian  cost  oi  the  land  shall  be  made  in  four  equal  annual  install- 
ments, the  first  of  which  shall  be  due  on  December  1  of  the  year 
following  the  date  of  entry. 

10.  All  water-right  charges  must  be  paid  at  the  office  of  the  United 
States  Reclamation  Service  at  Denver,  Colo.,  except  as  provided  in 
paragraph  6.  Drafts  on  New  York  or  Denver  or  money  orders,  etc., 
should  be  made  payable  to  the  disbursing  officer.  United  States  Becla- 
mation  Service,  Denver,  Colo. 

11.  In  all  cases  where  application  for  water  right  for  lands  in  pri- 
vate ownership  or  lands  held  under  entries  not  subject  to  the  reda- 
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mation  law  shall  not  be  made  within  one  year  after  the  date  of  this 
notice,  the  construction  charges  for  such  land  shall  be  increased  5  per 
cent  each  year  until  such  application  is  made  and  an  initial  install- 
ment is  paid. 

12.  The  operation-and-maintenance  charge  for  the  season  of  1916 
shall  be  based  on  the  quantity  of  water  delivered  with  a  minimum 
charge  per  irrigable  acre,  whether  water  is  used  or  not.  The  amount 
of  such  charge  shall  be  hereafter  announced  and  payment  thereof 
will  become  due  after  the  close  of  the  irrigation  season.  The  opera- 
tion and  maintenance  charj?e  for  the  irrigation  season  of  1916  will 
be  due  March  1,  1917.  The  method  of  determining  the  amount 
chargeable  for  operation  and  maintenance  and  the  penalties  for  fail- 
ure to  pay  the  construction  charges  and  the  operation  and  mainte- 
nance charges  when  due  are  prescribed  by  act  of  Congress  of  August 
13,  1914  (Public,  No.  170). 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

PUBUG  NOnCE,  DECEMBER   23,  1016. 

1.  Under  the  provisions  of  the  reclamation  act  of  June  17,  1902 
(32  Stat.,  388),  and  acts  amendatory  thereof  or  supplementary 
thereto,  particularly  section  4  of  the  reclamation-extension  act  of 
August  13,  1914  (38  Stat,  686),  it  appears  that  a  majority  of  the 
water-right  applicants  and  entrymen  m  the  first  unit  of  the  Huntley 
project  who  have  accepted  the  terms  of  the  reclamation-extension 
act,  have  made  agreements  providing  for  an  increase  in  the  cost  of 
construction  in  the  sum  of  $4  per  irrigable  acre  for  the  replacement 
of  timber  structures  with  permanent  type  structures  and  additional 
permanent  type  structures  in  the  canal  system  of  sai*d  unit,  and  for 
an  increase  in  the  cost  of  construction  in  the  sum  of  $11  per  irrigable 
acre  for  the  construction  of  drainage 'works  for  the  relief  and  pro- 
t9ction  of  lands  under  the  said  unit,  a  total  increase  in  the  charged  of 
$15  per  irrigable  acre.  The  said  agreements  are  hereby  ratified  and 
the  said  increase  in  the  construction  charge  is  hereby  made  effective 
in  accordance  with  the  conditions  of  the  Taw  and  the  said  contracts 
as  follows : 

2.  The  construction  charge  of  all  water-rij^ht  applicants  and  en- 
trymen in  the  first  imit  of  the  Huntley  project  who  have  accepted 
the  terms  of  the  reclamation-extension  act  shalf  be  increased  $15 
per  irrigable  acre. 

3.  With  the  exception  hereinafter  noted,  the  said  increase  of  $4 
per  irrigable  acre  shall  be  paid  in  two  additional  annual  installments 
of  $2  each  after  the  last  of  the  regular  installments  payable  under 
the  terms  of  section  1  or  section  2  of  the  reclamation-extension  act, 
and  the  said  increase  of  $11  per  irrigable  acre  shall  be  paid  after  the 
last  of  such  regular  installments  in  five  additional  annual  install- 
ments of  $1.80  each  and  one  final  installment  of  $2  per  irrigable  acre. 
That  is  to  say,  after  the  last  of  the  regular  installments  the  addi- 
tional installment  will  be  $3.80  per  imgable  acre  for  each  of  two 
years,  then  three  installments  of  $1.80  each  per  irrigable  acre  and  a 
final  installment  of  $2  per  irrigable  acre,  with  the  exception  that  in 
each  case  the  annual  payment  after  the  last  regular  installment  shall 
be  at  least  equal  to  the  amount  of  the  largest  installment  previously 
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paid  for  said  land  and  as  fixed  for  the  project  by  the  public  notices 
and  orders  heretofore  issued  and  applicable  to  the  land. 

4.  A  construction  charge  of  $45  per  irrigable  acre  shall  apply  to 
all  other  land  within  the  first  unit  of  the  Huntley  project  which  be- 
comes subject  to  the  terms  of  the  reclamation-extension  act  on  or 
after  the  date  hereof,  whether  described  in  water-right  applications 
heretofore  or  hereafter  made.  The  payments  shall  be  made  as  pro- 
vided in  the  sections  of  the  reclamation-extension  act  applicable 
thereta 

Andrieus  a.  Jones, 
First  AssistarU  Secretary  of  the  Interior. 

PUBLIC  NOTICE,  JANUART  15,  1016. 

1.  In  pursuance  of  the  provisions  of  the  reclamation  act  of  June  17, 
1902  (32  Stat,  388),  and  acts  amendatory  thereof  and  supplemental 
thereto,  and  in  particular  the  reclamation-extension  act  of  August 
13,  1914  (38  Stat.,  686),  section'6  of  which  authorizes  the  Secretary 
of  the  Interior  to  fix  the  due  date  for  operation  and  maintenance 
charges,  notice  is  hereby  given  that  hereafter  until  further  notice 
for  all  lands  under  the  Huntley  project,  Montana,  the  operation 
and  maintenance  charj^e  for  any  irrigation  season  shall  be  due  and 
payable  on  March  1  ot  the  following  calendar  year. 

2.  The  operation  and  maintenance  charges  for  the  irrigation  season 
of  1916  and  for  each  irrigation  season  thereafter  until  further  notice 
shall  be  due  March  1  of  the  following  year,  and  each  acre  of  irrigable 
land,  whether  irrigated  or  not,  shsul  be  charged  with  a  minimum 
operation  and  maintenance  charge  of  $1,  which  will  permit  delivery 
of  not  more  than  1  acre- foot  per  acre,  and  should  further  quantities 
be  needed  they  will  be  furnished  at  the  rate  of  50  cents  per  acre-foot. 

8.  The  provisions  of  this  public  notice  cover  all  lands  subject  to 
public  notice  heretofore  issued  for  the  said  project. 

4.  Except  as  hereinabove  provided,  all  the  terms  and  provisions  of 
existing  public  notices  and  orders,  and  in  particular  the  public  notice 
of  February  27,  1915,  for  the  Huntley  project  shall  remain  un- 
changed. 

Andrieus  A.  Jonss, 
First  Assistant  Secretary  of  the  Interior.- 

ORDER,  MARCH   15,  1916. 

Whereas  public  notice  was  issued  on  December  28,.  1916,  under  the 
provisions  of  the  reclamation  law,  announcing  a  supplemental 
construction  charge  of  $15  per  irrigable  acre,  applicable  to  lands 
in  the  first  unit  of  the  Huntley  project,  Montana,  for  which  ac- 
ceptances of  the  provisions  of  the  reclamation  extension  act  of 
Au^st  13,  1914,  have  been  filed,  such  charge  to  cover  the  cost  of 
dramage  works,  and  also  replacement  of  timber  structures  with 
permanent  type  structures,  and  additional  permanent  type  struc- 
tures in  the  canal  system ;  and 

Whereas  such  supplemental  construction  charge  is,  under  the  terms 
of  the  said  reclamation  extension  act,  applicable  to  all  water-right 
applicants  and  entr^men  in  the  area  anected  by  such  increaied 
pharge,  wj^p  fM^  subject  to  the  reclamation  extei^on  act,  because 
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a  majority  of  such,  water-right  applicants  and  entrymen  have 
made  a^eements  with  the  Secretair  of  the  Interior  covering  pay- 
ment of  such  increased  charge;  and 
Whereas  the  benefits  of  the  work  to  be  performed  will  accrue  directly 
or  indirectly  to  all  water  users  in  the  first  unit  of  the  project: 
Now,  thereK)re, 

It  is  hereby  ordered^  That  the  following  provisions  shall  affect  all 
lands  in  said  unit  for  which  acceptances  of  the  provisions  of  the 
said  reclamation  extension  act  have  not  been  duly  filed,  viz: 

1.  For  those  who  executed  the  contracts  for  payment  of  the  sup- 
plemental charge  such  contracts  are  hereby  accepted  and  the  pay- 
ment of  the  $15  per  irrigable  acre  shall  be  made  in  seven  annual 
installments  of  $2.10  each  and  a  final  installment  of  80  cents  per  acre. 
The  first  of  such  installments  shall  be  due  on  December  1  of  the 
year  following  the  due  date  of  the  last  installment  of  tha  construction 
charge. 

2.  For  those  who  failed  or  refused  to  sign  the  contract,  the  said 
supplemental  charge  of  $16  per  irritable  acre  shall  be  added  to  the 
operation  and  maintenance  charges  m  10  equal  annual  installments 
of  $1.50  each  per  irrigable  acre,  the  first  of  which  shall  be  due  and 
payable  on  March  1,  1917. 

3.  For  lands  for  which  the  entries  or  water-right  applications  have 
been  or  shall  be  canceled  the  construction  charge  shall  be  increased 
in  the  sum  of  $15  per  irrigable  acre  whenever  the  lands  are  again 
entered  and  water-right  applications  are  made  therefor,  under  the 
provisions  of  the  public  notice  of  December  23, 1915. 

ANDRiEns  A.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

FINANCIAL  STATEMENT. 

[FinancUl  statements  in  detaU,  showing  assets,  liabUltiefl,  reserres,  and  capital,  giTea 

in  appendix,  p.  708.] 

Feature  costs  of  Huntley  project  to  June  SO,  1916, 


Features. 


Subfeatnre. 


Principal 

ieatuTp. 


Examination  and  surveys 

Canal  system , 

Lateral  system , 

Drainage  system , 

Flood  protection , 

Power  S3rstem. , 

Farm  units 

Permanent  Improvements  and  land 

Telephone  system , 

Plant  accounts , 

Operation  and  maintenance  charges  transferred  to  and  compounded  with 
oonstruotion  charges , 


Gross  cost  of  oonstruotion  of  project  to  June  30, 1916. 
BS  revenues  earned  during  oonstruction  period: 

Rental  of  buildings 

Rental  of  grazing  and  larmhieland 

Centals  of  telephones  and  toUB 

Contractora' freight  refunds 

Sale  of  town-eite  lota 

Other  revenues,  undaaslfled. 

Profit  on  hospital  ojwrations 


$316.00 

1,100.69 

406.79 

7,633.45 

37,644.73 

212.00 

2,826.66 


Net  cost  of  constrootion  of  project  to  June  30, 1916. 


95,360.71 

689,549.97 

860,277.93 

882,888.59 

8,731.08 

82.14 

1,761.99 

18,886.13 

9,112.34 

19,830.78 

1,781.61 


1,492,188.22 


60,088.80 


1,442,154.92 
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E9tifnated  cost  ef  contemplated  toork  of  Huntley  project  during  fiscal  year  1917. 


Features.  * 


Sabfeature. 


Principal 
feafom. 


Ezamlnatfcm  and  Borvays 

Canal  mtam 

Lateralsystem 

Opera3(m  and  mfliateoiEknce  under  puttie  notice.! 


1860.00 

4,000.00 

41,160.00 

88,000.00 

36,000.00 


Tiytal. 


160,000.00 


ei309*— 16 


-14 


Digitized  by 


Google 


MONTANA,  MILE  SITES  PSOJEGT. 

W.  W.  ScHLECHT,  project  manager,  Malta,  Mont 

J.  B.  Bond,  project  manager  St.  Mary  storage  unit,  Browning,  Mont 

LOCATION. 

CJounties:  Teton,  Hill,  Blaine,  Phillips,  and  Valley. 

Townships:  34  to  87  N.,  R.  14  W.;  34  N.,  R.  15  W.;  37  N.,  Rs.  11  to  13  W.; 
83  to  37  N.,  Rs.  10  to  13  E. ;  27  to  83  N.,  Rs.  17  to  42  E.,  Montana  meridian. 

Railroads:  Great  Northern  and  Canadian  Pacific. 

Railroad  stations  and  estimated  population  January  1,  ;L916:  Browning; 
Havre,  5,500;  Chinook,  1,500;  Harlem,  700;  Savoy,  80;  Coburg,  60;  Dodson, 
400;  Wagner,  60;  Malta,  1,100;  Saco,  750;  Hinsdale,  &00;  Glasgow,  2,600;  and 
Nashua,  Mont,  350;  Cardston  and  Woolford,  Canada. 

WATBB  SUPPLY. 

Source  of  water  supply:  St.  Mary  Lakes,  Swift  Current  Creek,  and  Milk 
River. 

Area  of  drainage  basin :  St.  Mary  Lakes  and  Swift  Current  Creek,  298  square 
miles;  Milk  River  at  Havre,  5,550  square  miles;  Milk  River  at  Malta,  11,850 
square  miles ;  Milk  River  at  Hinsdale,  20,150  square  miles. 

Annual  run-off  in  acre-feet  of  St  Mary  River  (including  Swift  Current 
Creek):  At  Babb  (298  square  miles),  1902-1915— maximum,  830,000;  mini- 
mum, 459,250;  mean,  555,700.  At  international  line  (452  square  miles), 
1903r-1915— maximum  1,107,800;  minimum,  514,100;  mean,  710,300.  Of  Milk 
River:  At  Havre  (5,550  square  miles)  1898-1915— maximum,  426,000;  mini- 
mum, 17,100;  mean,  213,500.  At  Malta  (11,850  square  miles),  1903-1915— 
maximum,  647,000;  minimum,  29,400;  mean,  300,800.  At  Hinsdale  (20,150 
square  miles),  1908-1914 — ^maximum,  1,210,000;  minimum,  146,500;  mean, 
549,800. 

AGBICtTLTUBAL  AND  CLIMATIC  CONDITIONS. 

Area  for  which  the  service  is  prepared  to  supply  water,  season  1916:  45,000 
acres. 

Area  under  rental  contracts,  season  1916  (to  June  30)  :  4,460  acres. 

Len^h  of  irrigation  season :  From  April  15  to  October  1,  170  days. 

Average  elevation  of  St.  Mary  storage:  5,500  feet  above  sea  level. 

Average  elevation  of  irrigable  area :  2,200  feet  above  sea  level. 

Rainfall  on  St.  Mary  storage:  About  24  inches,  average. 

Rainfall  on  irrigable  area:  At  Havre,  36  years,  average  13.67  inches;  1915, 
14.22  inches ;  at  Malta,  10  years,  average  13.84  inches :  1915,  16.03  inches. 

Range  of  temperature  on  irrigable  area,  —56"  to  103°  F. 

Character  of  soil  of  irrigable  area:  Sandy  loam,  clayey  loam,  and  some 
gumbo. 

Principal  products:  Alfalfa  and  other  fodder  crops,  grain,  and  vegetables. 

Principal  markets:  Minneapolis  and  St.  Paul,  Minn.,  Great  Falls,  Mont, 
and  local. 

LANDS  OPENED  FOR  IRRIGATION. 

No  lands  have  been  opened  for  irrigation  by  public  notice.    The  irrigate<l 
area  under  rental  contracts  during  1911  was  2,074  acres ;  during  1912,  353  ' 
acres;  during  1913,  2,545  acres;  during  1914,  2,201  acres;  during  1915,  4,192 
acres ;  and  during  1916,  to  June  30,  4,460  acrea. 
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CHBONOLOGICAL  SUMHABY. 

Reconnoissance  and  preUmlnary  stureys  begun  by  the  Reclamation  Service 
In  1902. 

Construction  recommended  by  director  March  7,  1903. 

Construction  conditionally  authorized  by  Secretary  March  14,  1903. 

Construction  of  St.  Mary  storage  unit  recommended  by  board  of  engineers 
September  19,  1904. 

Construction  of  St.  Mary  storage  unit  authorized  by  Secretary  March  25,  1905. 

Construction  begun  July  27,  1906. 

Dodson  diversion  dam  completed  In  January,  1910. 

Treaty  with  Great  Britain  relating  to  distribution  between  Canada  and  the 
United  States  of  the  waters  of  St.  Mary  and  Milk  Rivers  signed  January  11, 
1909,  and  proclaimed  May  13,  1910. 

Water  delivered  for  Irrigation  In  1911. 

Recommendations  covering  construction  of  the  project  approved  by  Secretary 
June  13,  1912. 

Dodson  North  Canal  completed  In  1914. 

Sherburne  Lakes  Reservoir  begun  June  29, 1914. 

Vandalia  diversion,  Yandalia  South,  and  Dodson  South  Canals  completed  in 
1915. 

Nelson  Reservoir,  first  development  completed  1915. 

Nelson  Reservoir  South  Canal  begun  1915. 

Bowdoln  Canal  begun  1916. 

Milk  River  unit  54  per  cent  completed  June  30, 1916. 

St.  Mary  storage  unit  71  per  cent  completed  June  80, 1916. 

Entire  project  59  per  cent  completed  June  80, 1916. 

rBBIGATION  PLAN. 

The  irrigation  plan  of  the  Milk  River  project  provides  for  the  storage  of  water 
In  the  Sherburne  Lakes  and  the  St.  Mary  Lakes,  and  Its  diversion  thtrough  a  canal 
28.9  miles  long,  heading  three-fourths  of  a  mile  below  St.  Mary  Reservoir  and 
discharging  Into  the  North  Fork  of  Milk  River,  thence  flowing  through  Canada 
for  100  miles  or  more  and  returning  to  the  Unlt^  States ;  the  storage  of  water 
In  Nelson  Reservoir  south  of  Milk  River  and  14  miles  northeast  of  Malta;  the 
discharge  of  stored  water  Into  Milk  River  as  required ;  the  diversion  of  water 
from  Milk  River  by  a  dam  near  Chinook  into  two  canals,  one  on  each  side  of 
the  river,  for  the  irrigation  of  lands  near  Chinook  and  Harlem,  comprising  the 
Chinook  division ;  the  diversion  of  water  from  Milk  River  by  a  dam  near  Dodson 
into  two  canals,  the  northslde  canal  irrigating  lands  near  Dodson,  Wagner,  and 
Malta,  and  the  southslde  canal  conveying  water  to  Nelson  Reservoir  and  irri- 
gating lands  near  Wagner,  Malta,  Bowdoln,  and  Ashfield;  the  irrigation  of  lands 
on  both  sides  of  Milk  River  and  Beaver  Creek  In  the  vicinity  of  Snco  and  Hins- 
dale from  the  stored  waters  of  Nelson  Reservoir,  comprising  the  Malta  division ; 
and  in  the  Glasgow  division  the  diversion  of  water  at  Vandalia  Dam  Into  a  canal 
on  the  south  side  of  Milk  River  for  the  irrigation  of  lands  near  Tamplco,  Glas- 
gow, and  Nashua.  In  case  the  normal  flow  of  Milk  River  at  Vandalia  Dam  Is  not 
sufficient  for  the  irrigation  of  lands  in  the  Glasgow  division,  the  stored  waters  in 
Nelson  Reservoir  will  be  returned  to  Milk  River  and  diverted  again  at  Vandalia 
Dam.  The  United  States  claims  all  waste,  seepage,  spring,  and  percolating 
water  arising  within  the  project,  and  proposes  to  use  such  water  in  connection 
therewith. 

The  features  of  the  above  Irrigation  plan  which  have  been  completed  are :  28.9 
miles  of  the  St.  Mary  Canal,  the  Dodson  and  Vandalia  diversion  dams  to  the 
height  of  the  fixed  crest ;  headworks  for  the  Dodson  North,  Dodson  South,  and 
Vandalia  South  Canals ;  10  miles  of  the  Dodson  South  Canal,  with  a  capacity  of 
900  second-feet,  including  Point  of  Rocks  equalizing  reservoir,  34  miles,  with  a 
capacity  of  500  second-feet,  and  the  lateral  and  waste-water  systems  to  cover 
15,000  acres ;  28  miles  of  Dodson  North  Canal,  with  a  capacity  of  200  second-feet 
at  its  head,  Including  the  lateral  and  waste-water  systems  for  12,000  acres ;  46 
miles  of  Vandalia  South  Canal,  with  a  capacity  of  250  second-feet  at  its  head, 
Including  the  lateral  and  waste-water  systems  for  19,300  acres;  and  the  first 
development  of  Nelson  Reservoir  to  store  25,000  acre-feet 
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The  work  under  construction  comprised  the  completion  of  railroad  crossings  ou 
the  Dodson  South  and  Vandalla  South  Canals,  the  riprapplng  for  the  Dodson 
South  Canal  at  Dodson  Bridge,  the  drop  from  Nelson  Reservoir  to  Milk  River,  the 
first  unit  of  the  Bowdoin  Canal,  and  the  Nelson  Reservoir  South  Main  Canal. 

The  principal  features  remaining  to  be  completed  are  the  St  Mary  Lake  and 
Sherburne  Reservoirs;  the  second  pipe  line  across  St.  Mary  River  and  Halls 
Coulee  Crossing ;  the  second  barrel  of  the  steel  flume  across  Spider  Lake  Coulee ; 
and  about  27  per  cenfe  of  the  structures;  the  Chinook  division,  comprising  the 
'diversion  dam  and  the  North  and  South  Canals;  Nelson  Reservoir  to  its  final 
development ;  Nelson  Reservoir  North  and  Ashfleld  Canals ;  second  unit  of  the 
Bowdoin  Canal ;  the  lateral  system  for  the  Nelson  Reservoir  South  Canal ;  and 
the  permanent  movable  crest  for  the  Dodson  and  Vandalla  Dams. 

SUMMARY  OF  OBNE&AL  DATA  FOB  MILS  BIVEB  PROJECT  TO 

JUNE  80,  1016. 
Areas: 

Irrigable  acreage  when  project  is  complete 220, 000 

Public  land  entered  June  80,  1916 48, 000 

Public  land  withdrawn  June  30.  1916 25, 900 

State  land  June  30,  1916 9, 300 

Indian  land  June  30,  1916 80,000 

Private  land  June  30,  1916 : 108, 800 

Acreage  service  could  have  supplied  season  of  1915 40, 000 

Addition  in  fiscal  year  1916 5,000 

Estimated  addition  in  fiscal  year  1917 19, 000 

Estimated  acreage  service  can  supply  July  1,  1917 64, 000 

Acreage  dctually  irrigated,  season  of  1915 4,192 

Acreage  cropped  under  Irrigation,  season  of  1915 8, 887 

Acreage  dry  farmed  and  cropped,  season  of  1915 4,017 

Crops : 

Value  of  irrigated  crops,  season  of  1915 $51, 249. 00 

Value  of  Irrigated  crops  per  acre  cropped $13. 18 

Value  of  crops  dry. farmed,  season  of  1915 $40,180.00 

Value  of  crops  dry  farmed  per  acre  cropped $10.00 

Finances : 

Estimated  cost  of  completed  project $.5, 886, 700. 00 

Total  construction  cost  to  June  30,  1916 $2, 723, 945. 56 

Per  cent  complete  June  30,  1916 54 

Appropriation  for  fiscal  year  1917,  total $327,000.00 

Allotment  for  construction,  fiscal  year  1917 $339,500.00 

Estimated  per  cent  complete  June  30,  1917 56 


Appropriation,  fiscal  year  1916 $611, 000. 00 

Expenditures  during  fiscal  year  chargeable  to  1916  appro- 
priation : 

Disbursements $192, 856. 98 

Transfers 16, 114. 10 

$208, 971. 08 

Registered   liabilities   chargeable  to   1916 

appropriation 43, 381. 67 

Contract    obligations    wholly    covered    by 

1916  appropriation 88, 231. 82 

Estimated  engineering  expenses  on  contract 
work  wholly  covered  by  1916  appropria- 
tion        13, 500. 00 

864, 084. 87 

Unencumbered  balance  July  1,  1916 256,915.43 

Repayments : 

Water  rental  charges — 

Accrued  to  June  80,  1916 $11,834.17 

Collected  to  June  30.  1916 $10,139.87 

Uncollected  June  80,  1910 — -— . $1, 694. 80 

Digitized  by  V^jOOQlC 


MONTANA,   MILK  BIVER  PROJECT,  213 

8T.  ICABT  8T0BAGE  UNIT. 

Finances: 

Estimated  cost  of  completed  project $2, 766, 048. 58 

Total  construction  cost  to  June  80,  1916 $1, 091, 275. 61 

Per  cent  complete,  June  30,  1916 71 

Appropriation  for  fiscal  year  1917,  total $369, 000. 00 

Allotment  for  construction,  fiscal  year  1917 $292, 300. 00 

Estimated  per  cent  complete,  June  30,  1917 83 

Appropriation,  fiscal  year  1916 $489, 000. 00 

Expenditures  during  fiscal  year,  chargeable  to  1916  appropria- 
tion: 

Disbursements $390,778.91^ 

Transfers 24, 480. 01 

$415, 258. 92 

Begist^red  liabilities  chargeable  to  1916  appro- 
priation  1      35, 461. 63 

Contract  obligations  wholly  covered  by  1916  ap- 
propriation         4, 250. 00 

454, 970. 55 

Unencumbered  balance  July  1,  1916 34,029.45 

HISTOBY  07  CONSTRUCTION  AND  ENGINEEBING  FEATURES. 

Milk  Biver  Project 

DODSON  DIVERSION  DAM. 

The  Dodson  Diversion  Dam  is  located  46  miles  below  the  proposed 
Chinook  diversion  and  3  miles  west  of  Dodson.  The  dam  is  a  rock- 
filled  timber  crib,  19  feet  high  and  819  feet  long,  the  downstream 
face  of  which  is  composed  of  10-inch  by  10-inch  timbers  protected  by 
railroad  rails.  The  abutments  of  the  dam  were  also  rock-filled  tim- 
ber cribs.  Of  these  the  south  abutment  was  washed  out  during  1915 
and  was  replaced  with  a  concrete  structure.  On  top  of  the  dam 
concrete  piers  were  built  for  a  movable  crest,  which  will  add  six  feet 
to  the  height  of  the  dam.  The  details  of  the  permanent  crest  have 
not  as  yet  been  designed,  but  during  the  irrigation  seasons  of  1911- 
1916  temporary  wooden  needles  were  used.  In  connection  with  the 
construction  oi  this  dam  it  was  necessary  to  raise  the  tracks  of  the 
Great  Northern  Railway  for  a  distance  of  4  miles  and  to  protect  the 
embankment  from  erosion  by  riprapping.  In  addition,  it  was  neces- 
sary to  purchase  2,425  acres  of  private  and  Indian  lands  for  flowage 
rights. 

On  August  6,  1908,  authority  was  given  to  construct  the  Dodson 
Dam  with  Government  forces.  Excavation  was  begun  in  September, 
1908,  and  the  dam  was  completed  to  the  height  of  the  fixed  crest  dur- 
ing the  winter  of  1909.  The  concrete  piers  for  the  movable  crest  were 
completed  in  January,  1910. 

DODSON  SOUTH  CANAL. 

The  Dodson  South  Canal  heads  at  Dodson  Dam  with  a  capacity 
of  900  second-feet  and  ends  at  Nelson  Reservoir  with  a  capacity  of 
500  second-feet;  its  length  is  44  miles.  In  addition  to  being  a  feeder 
canal  for  Nelson  Reservoir,  it  furnishes  water  for  the  irrigation  of 
42,500  acres,  of  whidi  26,000  are  under  its  branch  canals,  the  Ash- 
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field  and  Bowdoin  Canals.  The  headworks  consist  of  a  eoncrete 
structure  with  15  openings  4  feet  by  6  feet  in  size.  The  principal 
features  of  this  system  which  have  oeen  completed  are  the  Peoples 
Creek  dikes  and  channels  for  the  diversion  of  that  creek  so  as  to  dis- 
charge above  Dodson  Dam,  and  also  to  protect  private  irrigation 
plants  on  the  Fort  Belknap  Indian  Reservation ;  the  Point  of  Kocks 
equalizing  reservoir,  of  830  acre- feet  capacity;  the  wasteway  at  and 
siphon  across  Alkali  Creek,  which  consists  of  three  lines  of  re- 
inforced concrete  pipe  7.5  feet  in  diameter;  the  headworks  of  Bow- 
doin Canal ;  the  spillway  into  Lake  Bowdoin ;  and  the  canal,  lateral, 
and  waste- water  systems  for  the  irrigation  of  15,000  acres. 

A  portion  of  the  main  canal  was  excavated  in  1908  and  1909  under 
the  cooperative  plan  by  contract  with  the  water  users'  association. 
The  remainder  of  the  excavation  for  the  first  9  miles  was  done  by 
small  contracts  and  a  portion  by  Government  forces.  The  structures 
and  laterals  for  the  irrigation  of  7,800  acres  were  built  by  Govern- 
ment forces  and  were  completed  in  June,  1910.  The  balance  of  the 
work  on  this  canal  system  was  built  under  the  following  contracts : 

No.  462,  with  Winston  Bros.  Co.,  dated  November  6, 1912,  for  earth- 
work on  the  main  canal ;  schedule  4  of  Specifications  No.  220. 

No.  464,  with  Charles  Wilhite  &  Co.,  dated  November  6,  1912,  for 
earthwork,  main  canal;  schedules  1,  2,  and  3  of  Specifications  No.  220. 

No.  515,  with  Charles  Wilhite  &  Co.,  dated  October  10,  1913,  for 
earthwork  on  laterals;  schedules  1  to  6  of  Specifications  No.  210. 

No.  562,  with  Temple  &  Siroky,  dated  July  22,  1914,  for  earthwork 
on  laterals ;  schedules  1  and  2  of  Specifications  No.  265. 

No.  563,  with  the  Security  Bridge  Co.,  dated  July  23,  1914,  for 
structures  on  the  main  canal  and  laterals ;  schedule  8  of  Specifications 
No.  265. 

No.  596,  with  the  Security  Bridge  Co.,  dated  November  25,  1914, 
for  structures  on  the  relocation  at  Dodson  Bridge;  schedule  2  of 
Specifications  No.  281. 

No.  603,  with  James  O'Connor,  dated  December  1,  1914,  for  earth- 
work on  the  relocation  at  Dods6n  Bridge ;  schedule  1  of  Specifications 
No.  281. 

DODSON  NORTH  CANAL. 

The  Dodson  North  Canal  heads  at  Dodson  Dam  with  a  capacity  of 
200  second-feet,  and  in  a  length  of  29  miles  irrigates  12,000  acres  of 
land  on  the  north  side  of  Milk  River  between  Dodson  and  a  point  5 
miles  below  Malta.  The  principal  features  of  this  canal  system 
which  have  been  built  are  the  concrete  headworks,  containing  four 
steel  gates  4  by  4  feet  in  size ;  the  siphon  across  Exeter  Creek,  which 
is  a  reinforced  concrete  pipe  5  feet  4  inches  in  diameter;  and  the 
canal,  lateral,  and  waste-water  systems  for  the  irrigation  of  the  land. 

All  work  on  this  system,  which  was  begun  in  1912  and  completed 
in  1914,  was  done  under  the  following  contracts : 

No.  454,  with  J.  S.  Penson,  datea  June  14,  1912,  for  structures; 
schedule  6  of  Specifications  No.  209. 

No.  455,  with  J.  E.  Hilton,  dated  June  21,  1912,  for  earthwork  on 
the  main  canal  and  laterals  of  the  first  unit;  schedules  1  to  5  of 
Specifications  No.  209. 
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No.  476,  with  Tebbs  &  Taggart,  dated  December  21,  1912,  for 
earthwork  on  the  main  canal ;  schedule  1  of  Specifications  No.  222. 

No.  478,  with  J.  E.  Hilton,  dated  December  21,  1912,  for  earth- 
work on  main  canal ;  schedule  3  of  Specifications  No.  222. 

With  Buchanan  &  Co.,  by  informal  contract,  for  earthwork  on 
maiii  canal,  schedule  2  of  Specifications  No.  222. 

No.  509,  with  Heuser  &  Sim,  dated  August  30,  1918,  for  laterals 
and  structures,  second  unit,  schedules  1  to  3  of  Specifications  No.  241. 

NELSON  RESERVOIR. 

Nelson  Reservoir,  located  about  15  miles  northeast  from  Malta,  is  a 
natural  basin,  the  storage  capacity  of  which  is  increased  by  building 
dams  across  depressions  in  the  rim.  At  present  these  dams  have  been 
built  to  give  a  net  storage  capacity  of  27,000  acre- feet,  but  as  required 
they  will  be  enlarged  and  raised  by  successive  stages  to  give  an  ulti- 
mate capacity  of  132,000  acre-feet.  The  reservoir  is  fed  by  Dodson 
South  Canal,  and  the  stored  water  will  be  used  for  the  irrigation  of 
about  50,000  acres  under  the  Nelson  Reservoir  North  and  South 
Canals  and,  if  required,  for  lands  imder  the  Vandalia  South  Canal, 
the  stored  ^water  to  be  discharged  into  Milk  River  down  a  concrete 
pipe  drop  and  again  diverted  at  Vandalia  Dam. 

The  work  of  the  first  development  of  the  reservoir  was  done  by 
contract  No.  594  with  the  Security  Bridge  Co.,  dated  November  20, 
1914,  and  is  covered  by  Specifications  No.  282. 

NELSON  RESERVOIR  S0X7TH  CANAL. 

Nelson  Reservoir  South  Canal,  with  a  capacity  of  260  second-feet, 
heads  in  Nelson  Reservoir  and  will  irrigate  22,000  acres  of  land  in 
Beaver  Creek  Valley,  near  Ashfield,  Saco,  Beaverton,  and  Hinsdale. 
Work  on  this  system  was  begun  in  June,  1915. 

VANDALIA  DIVERSION. 

Vandalia  diversion  is  66  miles  below  the  Dodson  diversion.  It 
consists  of  a  reinforced  concrete  main  overflow  dam,  with  fixed  crest 
at  elevation  2116  and  an  automatic  movable  crest,  by  which  the  water 
can  be  raised  an  additional  6  feet.  Two  bridge  piers,  which  will 
support  steel  bridges  for  the  movable  crest,  divide  the  overflow  of 
ihis  dam  into  three  100-foot  lengths.  The  abutments  are  reinforced 
concrete  retaining  walls  having  a  maximum  height  of  51  feet.  The 
entire  structigre  is  supported  on  piles  and  protected  at  the  lower  and 
upper  edges  by  rows  of  sheet  piling.  Flanking  the  dam  to  the  north 
tnere  is  an  auxiliary  spillway  4  feet  high  and  1,200  feet  long,  with 
crest  at  elevation  2123.  This  spillway  is  also  built  of  reinforced  con- 
crete. 

The  construction  of  the  dam  was  begun  in  May,  1913,  by  Govem- 
m^t  forces,  and  the  structure,  with  the  exception  of  the  movable 
crest,  was  completed  in  June,  1915.  During  1913  the  south  abutment 
and  90  feet  of  the  foundation  of  the  dam  were  built  and  the  excava- 
tion and  driving  of  piling  for  the  north  abutment  was  well  under 
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way.  No  serious  difficulties  were  encountered,  but  since  the  excava- 
tion for  the  south  abutment  was  51  feet  deep  and  numerous  pUes 
had  to  be  driven,  it  was  impracticable  to  begin  the  actual  construc- 
tion of  the  dam  until  late  in  the  season.  During  1914  the  dam  was 
completed  with  the  exception  of  the  deck  for  one  of  the  bays  and 
the  ijlacing  of  the  sluice  gates.  During  this  year  the  work  was  delayed 
considerably  by  high  water  in  Milk  River,  which  occurred  during 
practically  every  month.  The  excavation  for  the  auxiliary  spillway 
channels  was  done  by  contract  No.  549,  with  James  O'Connor^  dated 
June  8,  1914,  under  Specifications  No.  262.  In  connection  with  the 
building  of  the  dam  it  was  necessary  to  protect  the  Great  Northern 
Railway  embankment,  and  for  this  purpose  2,680  cubic  yards  of  riprap 
were  placed.  Seven  hundred  and  sixty-nine  acres  of  land  were  pur- 
chased for  flowage  purposes. 

VANDALIA  SOUTH  CANAL. 

The  Yandalia  South  Canal  heads  at  Vandalia  diversion  with  a 
capacity  of  300  second-feet  and  irrigates  22,540  acres  of  l&nd  on  the 
south  side  of  Milk  River  between  Yandalia  and  a  point  opposite 
Nashua.  Headworks  of  this  canal  are  located  in  the  south  abutment 
of  the  dam.  The  principal  features  of  this  system  which  have  been 
built  are  the  metal  flumes,  railroad  culverts^  concrete-lined  sections 
at  Vandalia  Point,  the  reinforced  concrete  siphons  across  Antelope, 
Brazil,  and  Willow  Creeks,  and  the  canal,  lateral,  and  waste-water 
systems  for  the  irrigation  of  the  land. 

With  the  exception  of  the  headworks,  outlet  conduit,  and  concrete- 
lined  section  adjacent  to  the  dam,  which  were  built  by  Government 
forces,  this  system  was  built  under  the  following  contracts : 

No.  479  with  Charles  Wilhite  &  Co.,  dated  January  10,  1913,  for 
earthwork,  main  canal,  schedule  2  of  Specifications  No.  226. 

No.  480  with  J.  E.  Hilton,  dated  January  17,  1913,  for  earthwork, 
main  canal,  schedules  1  and  3  of  Specifications  No.  226. 

No.  524  with  Threet  Bros.  &  JoUey,  dated  December  15,  1913,  for 
structures  of  the  first  unit,  schedule  4  of  Specifications  No.  246. 

No.  525  with  Tebbs,  Taggart,  Jurgens  &  Knipe,  dated  December 
20,  1913.  for  earthwork  on  the  laterals  of  the  first  unit,  schedules  1  to 
8  of  Specifications  No.  246. 

No.  551  with  Threet  Bros.  &  JoUey,  dated  June  27, 1914,  for  struc- 
tures of  the  second  unit,  schedule  2  of  Specifications  No.  263. 

No.  553  with  W.  J.  Hoy  Co.,  dated  June  23, 1914,  for  structures  at 
Vandalia  Point,  Specifications  No.  264. 

No.  566  with  Tebbs.  Taggart,  Jurgens  &  Kiiipe,  dated  July  7, 1914, 
for  earthwork  on  the  laterals  of  the  second  unit,  schedule  1,  Specifica- 
tions No.  263. 

St.  Kary  Storage  TTnit 

ST.   MABT  CANAL. 

On  July  81,  1906,  proposals  were  opened  for  the  construction  of 
the  first  14  miles  of  the  St.  Mary  Canal.  One  proposal  was  received, 
and  the  bid  being  considered  excessive,  was  rejected.    The  construc- 
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tion  of  the  canal  by  Goyemment  forces  was  then  authorized.  Orders 
were  placed  during  1906  for  machinery.  In  the  spring  of  1907  the 
machinery  was  assembled,  and  excavation  of  the  canal  was  begun. 
During  1911  the  location  of  the  canal  from  the  headworks  to  St.  Mary 
River  crossing  was  changed  on  account  of  unstable  material  encoun- 
tered. Contracts  were  awarded  for  the  remainder  of  the  St.  Mary 
Canal  and  all  of  the  structures.  The  contracts  for  the  earthwork  of 
schedules  1, 8,  and  4  were  awarded  in  Julv  and  August,  1913,  and  for 
the  earthwork  of  schedules  2a  and  21  and  for  the  concrete  structures 
in  May  and  June.  1914;  for  the  steel  pressure  pipes  across  St.  Mary 
River  and  Halls  Coulee  in  September,  1914 ;  and  for  the  highway  and 
pipe^bridffe  across  St.  Mary  River  in  March,  1915.  All  contract  work 
was  completed  during  the  calendar  year  1915. 

8HERBXJRNE  LAKES  DAM  AND  RESBRVOIR. 

1 

Surveys  for  the  Sherburne  Lakes  Dam  and  Reservoir  and  founda- 
tion investigations  for  the  dam  were  in  progress  during  1912  and  1913. 
The  plans  of  the  dam  were  approved  and  construction  commenced  in 
June,  1914.  The  dam  will  be  an  earthen  embankment,  88  feet  high  by 
925  feet  long.  A  concrete-lined  spillway  channel  located  at  the  north 
end  of  the  dam  will  have  a  capacity  of  8,000  second-feet  with  a  free- 
board of  9  feet  on  the  dam.  During  the  fiscal  year  1914  camp  and 
construction  buildings  were  completed  and  the  construction  plant 
assembled.     On  Upper  Sherburne  Lake,  a  large  gravel-screening 

Slant  was  erected.  The  gravel  from  this  plant  is  delivered  at  the  dam 
y  floating  equipment.  The  site  of  the  dam  and  spillway  was  cleared 
and  grubl^d ;  excavation  of  foundation  trenches  was  started,  and  con- 
crete work  on  the  outlet  conduit  and  spillway  channel  was  commenced. 

Board  meetings. 


Sabjaot. 


Place. 


Date. 


Peraonnel. 


St  Mary  Canal  and  reservoin 

Qoionge  and  dhrenkm,  St.  Mary  RlTer. 


Babb,  Mont. 


'"L^"' 


Bt.  Mary  Canal. 


.do. 


St  Mary  Reeerroir  and  Canal. 
Do.. 


.....do 

Helena,  Mont. 


St.  Mary  CUial  spedfloatlons  and  draw- 
ings. 


Do. 


Sherborne  Lakes  Reserroir  and  Dam. 
EzoaTation  and  atniotnres,  St.  Mary 

Canal. 
Sherbnnie  Lakes  Beservolr  and  Dam. 


Drops,  lower  end  St.  Mary  Canal. 
I  Lakes  outlet  woiks. ..., 


....do 

Orsat  Falls,  Mont. 

I  a  a ..QO*  .  .•■••••••< 

I . .  ..QO.  •  .••■•••••! 
>.  . ..QO.  ••••■••«•■< 

Fletoher,Moiit.... 
Portland,  Oreg.... 


Sent.  19,lfl04 
11 

June  22,1911 
May  22,1012 

Not.    2,1012 

Sept.  20,1013 

Mar.  15,1014 
May  27,1014 

May  29,1014 

July  28,1014 

Apr.  2^1016 


F.  H.  Newell,  C.  E .  Oninsky. 
Geo.  Y.  ^rianer,  H.  K 
^Sava«e,C.C.  Babb. 

C.  E.  Onmsky,  H.  N.  Sav- 
ace,  C.  C.  Babb. 

H.  N.  SaTBge,  C.  P.  Wfl- 
Uams,  Josei^  Wright,  E. 
F.  Tabor. 

D.  C.  Hamy.  H.  N.  Savage, 
C.  P.  Wmiams,  Joseph 
Wr^^t. 

D.  C.  Henny,  H.  N.  Savage. 

D.  C.  Henny,  A.  J.  Wfley, 

H.N.Sayage. 
A.  J.  Wfley/n.  N.  Savage, 

W.  W.  Schlecht. 
A.  J.  Wiley,  D.  C.  Henny, 

F.   Teiohman,  Chas.   H. 

Swlgart,  E.  O.  Hopson. 
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Chinook  division. — No  work  was  done  on  the  Chinook  division, 
excepting  that  the  topographic  sheets  were  completed,  the  surveys 
having  been  made  during  the  preceding  year. 

Malta  division. — On  August  15  a  washout  occurred  around  the 
south  abutment  of  Dodson  diversion  and  a  channel  100  feet  wide  by 
30  feet  deep  was  eroded.  The  rock-filled  timber  crib  forming  this 
structure  was  dismantled  and  replaced  by  a  concrete  abutment  con- 
taining a  4  by  8  foot  sluiceway,  and  an  embankment  built  across  the 
washed-out  channel.  This  work  was  done  by  Government  forces 
and  was  practically  completed  during  January,  1916. 

On  Dodson  South  Canal  contract  No.  503  with  the  Security  Bridge 
Co.  for  structures  on  canal  and  laterals  of  the  second  unit  was  com- 

f deled  on  August  7,  1915,  and  contract  No.  603  with  James  O'Connor 
or  earthwork,  relocation  at  Dodson  Bridge,  was  completed  on  July 
7,1915. 

On  Bowdoin  Canal  bids  for  the  excavation  of  the  main  canal, 
first  unit,  were  opened  on  September  20,  1915,  and  contracts  were 
awarded  as  follows: 

No.  659  to  James  O'Connor  for  earthwork,  and  No.  658  to  Jurgens, 
Booth  &  Co.  for  structures  under  Specifications  No.  315.  These  con- 
tracts are  practically  completed.  The  completion  of  the  first  unit 
of  Bowdoin  Canal  is  covered  by  Specifications  No.  327  and  No.  340. 
On  Specifications  No.  327  the  excavation  has  been  awarded  to  L.  W. 
Dotson,  contract  No.  692,  and  the  structures  to  the  Security  Bridge 
Co.,  contract  No.  694.  Bids  were  opened  June  22  for  work  on 
Specifications  No.  340,  but  as  yet  contract  has  not  been  awarded. 

At  Nelson  Reservoir  the  first  development  for  the  storage  of  27,000 
acre-feet,  the  outlet  works,  and  the  drop  to  Milk  River  were  com- 
pleted by  the  Security  Bridge  Co.  on  September  2,  1915.  Work 
on  the  Nelson  Reservoir  South  Canal  was  begun  on  July  8, 1915,  and 
during  the  year  the  entire  main  canal  was  completed,  with  the  ex- 
ception of  a  small  amount  of  excavation  at  the  lower  end  and  some 
of  the  structures.  This  work  was  done  under  the  following  con- 
tracts : 

No.  641,  with  James  O'Connor,  for  earthwork  of  the  first  3  miles. 

No.  651,  with  Winston  Bros.  Co.,  for  earthwork,  schedules  1  and 
B  of  Specifications  No.  309. 

No.  656,  with  Snelson  Bros.,  for  earthwork,  schedule  3  of  Specifica- 
tions No.  309. 

No.  660,  with  Jurgens,  Booth  &  Co.,  for  structures  of  the  main 
canal.  Specifications  No.  314. 

Glasgow  division. — ^At  Vandalia  diversion  the  placing  of  the  bridge 
seats,  thrust  bars,  and  anchorages,  and  the  changes  required  in  the 
bridge  piers  for  the  movable  crest  were  completed  by  Government 
forces.  Contracts  Nos.  662  and  664  were  awarded  to  the  Lakeside 
Bridge  &  Steel  Co.  for  bridges  and  operating  mechanisms  for  the 
movable  crest.  Shopwork  on  these  contracts  is  under  way,  but  no 
work  of  erection  has  been  begun.    On  the  Vandalia  South  Canal 
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the  W.  J.  Hoy  Co.  contract  No.  658,  for  work  at  Vandalia  Point,  was 
completed  during  July.  The  completion  of  this  work  was  delayed 
by  sliding  ground,  which  required  drainage. 

ST.  MARY  STORAGE  UNIT. 

St  Mary  Canal. — ^The  construction  on  the  canal  was  accomplished 
by  contract,  except  the  work  included  in  the  Midwest  Engineering 
Co.'s  suspended  contract  and  the  stretch  of  canal  between  stations 
57  and  80,  which  was  handled  with  Government  forces.  The  earth- 
work on  the  canal,  the  concrete  structures,  one  barrel  of  the  St.  Mary 
River  crossing  and  Halls  Coulee  crossing  pressure  pipes,  and  one 
barrel  of  the  Spider  Lake  Coulee  flume  were  completed.  The  canal 
and  concrete  structures  have  a  capacity  of  850  second-feet.  The 
pressure  pipes  and  flume  have  a  capacity  of  425  second-feet.  The 
second  barrel  of  the  pressure  pipes  and  flume  will  be  installed  when 
additional  water  is  required. 

Shei'hume  Lakes  Dam. — At  Sherburne  Lakes  Dam  all  construction 
work  was  accomplished  by  Government  forces.  The  completion  of 
the  dam  was  advanced  during  the  year  from  21  per  cent  to  49  per 
cent  completed.  That  portion  of  the  dam  located  south  of  Swift- 
current  Creek  was  practically  completed.  The  construction  of  the 
outlet  works,  including  the  gate  tower  and  gates,  was  nearly  com- 

?leted.  The  upper  portion  of  the  spillway  channel  was  excavated, 
'he  total  amount  of  excavation  accomplished  was  58,515  cubic  yards; 
2,457  cubic  yards  of  concrete,  661  cubic  yards  of  paving,  and  10,032 
cubic  yards  of  screened  gravel  were  placed. 

SEEPAGE  AND  DBAINAQE.   - 

There  are  a  few  areas  on  the  project  which  will  require  drainage 
at  some  future  time,  but  as  yet  no  subsurface  drains  have  been  built. 
Waste-water  ditches  have  been  constructed  to  tap  each  farm,  thereby 
ajffording  each  water  user  an  outlet  not  only  for  waste  water  but  also 
for  the  drainage  of  his  holding.  Sixty-five  miles  of  waste-water 
ditches  have  been  built. 

ECONOMIES  OF  OOVEBNMENT  WORK. 

ST.  MABT  STORAGE  UNIT. 

Logging  voles  and  saw  logs. — ^Bids  were  opened  at  Great  Falls, 
Mont.,  on  March  19, 1915.  The  lowest  bid  received  for  poles  for  fuel 
was  for  1,500  cords  at  $3.25  and  2,000  cords  at  $2.75  per  cord.  Gov- 
ernment forces  logged  the  poles  and  cut  them,  by  a  portable  saw 
outfit,  into  short  lengths  at  a  unit  cost  of  $2.66  per  cord.  The  lowest 
regular  bid  received  for  saw  logs  was  for  200,000  feet  board  measure, 
at  $8  per  M.  Government  forces  furnished  the  logs  delivered  on  the 
roUway  at  the  sawmill  at  a  unit  cost  of  $7.53  per  M. 

Sawing  and  surfacing  lumber, — ^Bids  were  opened  at  Great  Falls, 
Mont.,  on  March  19^,  1915.  The  lowest  bid  received  for  sawing  and 
piling  lumber  was  300,000  feet  board  measure,  at  $8.75  per  M  feet. 
Government  forces  performed  the  work  at  a  unit  cost  of  $5.40  for 
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394,123  feet  board  measure.  The  lowest  bid  received  for  sarfacing 
and  piling  lumber  was  200,000  feet  board  measure,  at  $3  per  M  feet. 
Government  forces  performed  the  work,  198,438  feet  board  measure, 
at  $4.14  per  M  feet.  The  saving  on  sawing  the  lumber  was  $1,420.31. 
The  loss  oh  surfacing  the  lumber  was  $226.22,  leaving  a  net  saving 
due  to  work  of  Government  forces  of  $1,194.09. 

Sherburne  Lakes  Dam. — ^As  no  bids  were  requested  for  the  construc- 
tion of  this  work,  money  comparisons  can  not  be  given,  but  it  is  cer- 
tain that  the  changes  made  in  the  gate  tower  and  spillway  designs  as 
the  work  was  in  progress  would  have  proven  extremely  troublesome 
and  expensive  if  tne  work  had  been  under  contract. 

Construction  of  St.  Mary  Canal  between  Stations  67  and  80. — ^Bids 
were  opened  at  Browning,  Mont.,  August  9, 1915,  for  the  construction 
of  2,300  feet  of  the  St.  Mary  Canal.  This  work  involved  about  27,000 
cubic  yards  of  class  1  excavation.  The  lowest  bid  received  was  57^ 
cents  per  cubic  yard.  The  bids  were  rejected  and  the  work  was  done 
with  hired  teams  at  a  unit  cost  of  29  cents  per  cubic  yard* 

OPEBATION  AND  MAINTENANCE. 

During  1915  the  Dodson  North  and  South  Canals  were  operated 
under  water-rental  contracts.  Due  to  the  washout  at  Dodson  division 
no  water  was  available  for  the  North  Canal  after  August  15,  but  water 
from  Peoples  Creek  and  stored  water  in  Point  of  Kocks  Reservoir 
was  available  for  lands  under  the  South  Canal  and  furnished  a  supply 
sufficient  to  meet  the  demands  for  irrigation.  The  first  water  was 
turned  into  Vandalia  South  Canal  on  August  26, 1915,  and  allowed  to 
run  imtil  October  16,  during  which  time  the  main  canal  and  laterals 
of  the  system  were  primed. 

The  growing  season  of  1915  was  exceptionally  favorable  for  farm- 
ing operations,  due  to  which  the  requirements  for  irrigation  water 
service  were  less  than  anticipated. 

During  1916  the  Dodson  North  and  South  and  the  Vandalia  South 
Canals  were  operated,  and  water  was  delivered  imder  water-rental 
contracts.  Until  June  30  the  entire  supply,  which,  prior  to  the  com- 
pletion of  the  St.  Mary  storage  unit,  is  derived  from  Milk  River,  was 
sufficient  to  meet  all  demands.  Seventy-nine  applications  for  water 
were  received,  covering  an  area  of  4,460  acres. 

During  Jime,  1916,  water  was  turned  into  the  St.  Mary  Canal  for 
priming  and  puddling  preparatory  to  placing  the  canal  in  operation. 

Historical  review,  Milk  River  project. 


Item. 


1011 


1912 


1913 


1914 


1915 


1916  > 


Acreage  for  which  serrloe  was  prepared  to  supply  water . . 

Acreage  Irrigated 

Number  of  lanxu  irrigated 

Miles  of  canal  operated , 

Water  diverted  (acre-feet) 

Water  delivered  to  land  (acre-feet) 

Per  acre  of  land  irrigated  (acre-feet) 


7,800 

2,074 

29 

30 

11,160 

2,853 

1.38 


7,800 

363 

9 

30 

2,885 

293 

0.82 


12,800 
2,545 
41 
60 
4,863 
2.349 
0.92 


13,440 

^^ 

53 
4,220 
1.760 
0.80 


40,000 

4,192 

48 

80 

13,041 

2.884 

0.69 


45,000 

6,000 

80 

120 

25,000 

4,000 

0.67 


1  Estimated. 
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SETTLEMENT. 

As  no  public  notice  announcing  the  opening  of  the  project  has  been 
issued,  no  material  progress  has  been  made  in  settlement,  although 
several  transfers  have  been  made  of  deeded  lands.  There  are  several 
large  holdings  of  land,  but  little  has  been  done  toward  subdividing 
and  selling  the  excess  holdings. 

Settlement  data  of  irrigated  district,  Milk  River  project. 


Item. 


1013 

1014 

1016 

82 

00 

101 

126 

130 

210 

41 

87 

48 

32 

26 

20 

0 

12 

10 

00 

120 

140 

8 

8 

3 

000 

1,105 

1,460 

2 

1,235 
6 

1,670 
6 

2 

8 

3 

$75,000 

195.000 

$95,000 

8450,000 

8530,000 

$600,000 

1,400 

1,700 

1,800 

1016 


Total  number  of  fiuriiis  on  project 

PopoUitloii 

Number  of  Irrigated  farms 

Operated  by  owners  or  managers 

Operated  by  tenants..' 

Population 

Numbered  towns 

Population 

Total  population  in  towns  and  on  farms  . 

Number  of  public  schools 

Number  of  churches ;. 

Number  of  banks 

Total  capital  stock 

Total  amount  of  deposits 

Total  number  of  depositors 


100 
400 

80 

60 

20 

340 

5 

4.200 

4,600 
14 
14 

7 

$252,000 

$1,959,000 

6,6]S 


FBINCIFAI.  CHOPS. 


Grain  occupied  39  per  cent  and  forage  crops  61  per  cent  of  the 
land  cropped  under  irrigation  in  X915.  The  crop  results  from  these 
lands  f  oUow : 

Crop  report  of  irrigated  landa  on  MUk  River  project,  Montana,  year  of  1915. 


Area 

(acres). 

Unit 
of  yield. 

Yiddfl. 

Values. 

Irrigated  crop. 

Total. 

Average 
per  acre. 

Per  unit 
of  yield. 

Total. 

Per  acre. 

AUIilIb 

665 

Tons. 

1,470 

'eoo 

1,010 
108 

2.2 
22.0 
86.0 
22.0 

$7.00 
.28 
.50 
1.45 

$10,290 

170 

505 

287 

1,150 

0,824 

7297 

1,761 

1,227 

18,748 

$15.48 

Barley   

28  1  Bushels... 

29  ...do 

9  1  ...do 

6.08 

C^m,  Indian 

17.41 

Flftx    ,  .  ... 

31.00 

Garden 

10 

1,439 

658 

241 

115.00 

Hay  (other  than alilAll^).... 

Tons 

Bushels... 

1,228 
20,810 

.0 
87.0 

8.00 
.35 

6.82 
13.08 

Pasture •••• 

7.27 

Potatoes. 

13 
805 

Bushels... 
...do. 

2,045 
24,036 

157.0 
27.0 

.60 
.78 

04.38 

IVheat 

20.05 

Mgatwl,  not  cropped 

8,887 
305 

Total 

I  and  avaragi 

61,240 

18.  IB 

TotdiRicatwl  acreage 

4,102 

Aims. 

Acrts. 

Farms. 

Peroeok 

of 
project. 

ToCri  iTTlgabla  KM  terns  rei 
Total  frri  rated  area  fums  re 

Mrted 

18,230 
4,192 
7.004 

101 
4S 

n 

7.8 

nortAd:  TTndar  rantal 

contracts. . . 

1.7 

Total  eroDDed  area  ftrma  raPArt«d!  IrripAtAd  and 

dry  ftumed. 

t.1 
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Crop  report  of  lands 

dry  farmed  on  MUk  River  project, 

Montana,  year  of  1915. 

Area 

(acres). 

Unit  Of 
yield. 

Yields. 

Valnes. 

Crop. 

Total. 

Average 
per  acre. 

Per  unit 
of  yield. 

Total. 

Per  acre. 

Alfalfa 

142 

193 

112 

52 

6 

1,173 

769 

31 

27 

1,512 

Tons 

Bushels... 

...do 

...do 

84 

3,746 

2806 

'654 

0.6 
19.0 
25.0 
13.0 

17.00 
.28 
..% 
1.45 

$588 

1,049 

1,403 

948 

825 

6,624 

8,199 

155 

1,601 

18,788 

$4.14 

Barley 

5.43 

Coni,'ln(iian 

12.52 

Flax 

18.24 

Garden 

137  50 

Hay  (other  than  alfalfa) 

Tons 

Bushels... 

828 
23,427 

.7 
30.0 

8.00 
.35 

5.66 
10.66 

Pasture 

5.00 

Potatoes 

Bushels... 
...do 

2,668 
24,087 

99.0 
16.0 

.78 

50.20 

Wheat 

12.43 

Total  acreage  cropped 
by  dry  farming 

4,017 

Total  and  averagi 

J 

40,180 

10.00 

Areas. 

Acres. 

Farms. 

Percent 

of 
proilect. 

Total  irrigable  area  farms  rei 
Total  irrigated  area  farms  rev 

Mrted 

18,230 
4,192 
7,904 

101 
48 
71 

7,8 

x>rt«d:  UndMr  raital  oontractA 

1.7 

Totftl  cropped  area  farms  reported,  irrisated  and 

dry  farmed . 

3.1 

FINAKCIAIi  STATEMKNT. 

[Financial  statement  In  detail,  showing  assets,  liabilities,  reserres,  and  capital,  given  in 

appendix,  p.  710.] 


Feature  coats  of  Milk  River  project  to  June  SO,  1916. 

Features. 

Subfeature. 

Principal 
feature. 

SlOl  082.81 

Storagesystem  (Nelson  Reservoir) ', 

45,744.58 

Canal  system: 

Ashfleld  Canal : 

179. 13 

51,295.39 

5,063.25 

250,529.40 

207. 466.  CO 

600.317.12 

97,030.28 

801,048.80 

Bowdoin  Canal 

rhinonk rftT^ai .                                 ,.... 

Dodson  diversion 

nndsfnn  North  Canal . 

Bctdi^n  flonth  Canal  -  -  - . . .           ........    ........ 

Nelson  Reservoir  South  Canal 

Vandal*ft  South  Canal . 

2,111,829.90 

Lateral  system: 

4shfleldf^al *..u    . 

25.33 
11,808.63 
110,745.42 
131,846.28 
12,627.62 
111,124.55 

Bo^dolnCanal .......x  ..'    . 

'Dod.^wn  North  Canal 

TkwtjfQf)  South  C4|Tial 

Nelson  Reservoir  South  Canal 

VandallaBonthOtnal.  ,.           .. 

878,177.83 
1,187.77 

Flood  protection  rVandalla  Bonth  ^^anal) ,.,,-,.,-, 

Farm  units: 

podson  >forth  f^nai .....,,-.,--- 

6,001.05 
7,777.19 
1,748.75 

Dodffon  Bonth  C-anal ^^r-- 

Vftn^ftHftRrtnthrftnftl.    

15,526.99 

P«manent  improvements  and  land: 

Wagner  camp ...  x.,.,....*.**.^.. ,-.-,-.-. 

4,232.84 

18,874.71 

834.75 

10.95 

¥aRa hea^qnarters ].].'  '.  I  \       ...  . 

Nelson  Reservoir  South .  oneration  ^ttA  mAlntenance     ....r.-.-«  .-. 

Pftfgiey  camp 

18,083.25 
457.16 

Telephone  system 

Operation  and  maintenance  during  construction , 
Plant  aooounts. 


Oross  cost  of  oonstruflMon  to  June  30, 1916 . . 
■  revenues  earned  during  oonstniotlon  period: 

Rental  of  bondings. 

B«ita]  of  crasinf  and  farming  lands 

R«ital  of  irrigation  water 

Oontraotori'flreigfatreAmds 


1,743.13 
1,760.00 
U,ffl4.17 

u,sZ.n 


51,015.^1 
17,754.38 


2.741,6 
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Feature  costs  of  Milk  River  project  to  June  SO,  iP/6— Continued. 

Featurts. 

SubCeatun. 

faatura. 

LessreTennes  earnod  during  canstniction  period— Continued. 

Forfeitures  by  d^uUtpg  Mddws  and  contractors ...      x  ........... 

11,865.36 
1239.78 

168.16 
3,901.52 
3,697.17 

470.01 

Sale  of  town  site  lots... 7 

other  revflnnflfl.undaswffled 

Profit  on  messliouse  operations 

Profit  oil  mermntile  ston*  oi>eratIons ...  .....»....x..^.... 

Profit  on  hospital  operatlozis 

161,445.73 

Netoostofoonstnietlonofnrolectto  June  30. 1916 

2,680  254.22 

1  Deduct. 
Feature  oasts  of  8t,  Mary" storage  unit  to  June  90,  1916, 


Features. 


Sabieature. 


Principal 
feature. 


Oanai  system: 

Preliminary  and  general  work. 

Temporary  beadworks,  Kemiedy  Creek 

Diversion  dam  and  headworks , 

Diversion  dam,  Swlftcurrent  Creek , 

Kain  canal 

Spider  Lake  Coulee  Flume 

Bridges,  highway  across  main  canal 

Control  check  gate,  station  615+30 , 

Control  check  gate,  station  01 , 

Drops 

Siphon,  St.  Mary  River  Crossing 

Siphon.  Halls  Coulee  Crossing 

Kennedy  Creek  control  check  and  sluice  gates. 

Kennedy  Creek  Crossing 

Wasteway,  sluice  gate,  station  884. 

Culvert,  Powell  Creek  Crossing 

Culverts  east  of  Cow  Creek 

Culverts,  Cow  Greek 

Coalmine 

Administrative  general  expense : , 

LateraJ  system: 

Preliminary  and  general  work 

Uphams  ditch 

Administrative  general  expense , 

Flood  protection: 

Preliminarv  andgeneral  work 

Kennedy  (jeek  Dike 

Earth  dikes,  stations  372  and  380 

Administrative  general  expense 

Permanent  Improvements  and  land: 

Buildings * 

Roads 

Bridges 

Water  system , 

Administrative  general  expense 


Telephone  system 

Operation  and  maintenance  during  construction. 
Plant  accounts 


Gross  cost  of  construction  of  project  to  June  30, 1916. 
Less  revenues  earned  during  construction  period: 

Rental  of  buildings 

Rental  of  telephones  and  tolls 

Contractors' neight  refimds 

Forfeitures  by  defoul  ting  bidders  and  contractors 

Other  revenues,  unclassified 

Loss  on  messhouse  operations 

Profit  on  mercantile  store  operations 

Profit  on  hospital  operations , 


Net  cost  of  construction  of  project  to  June  30, 1916. 


167,877.72 
288,277.66 


132.249.86 

1,107.74 

62,570.38 

83,288.23 

702,420.63 

36,177.87 

11,488.05 

13,516.80 

7,864.40 

82,821.45 

121,990.36 

34,355.30 

13,238.43 

30,792.51 

10,703.55 

7,380.13 

15,853.74 

4.972.23 

3.374.02 

8,911.85 


102.17 

1,066.78 

.86 


607.20 

23,082.96 

967.38 

8.06 


5,321.16 

111,575.30 

87,520.04 

5,322.70 

560.61 


14,774.03 
684.06 
6,400.10 
1,803.22 
8.50 
13,803.88 
4,604.34 
2,270.14 


147,113.46 


856,156.88 


1,374,086.  a 
1,160.81 

34,660.63 


160,308.76 
11,830.75 
15,060.32 
06,573.04 


3,067,840.55 


37,038.80 


3,060,836.75 


1  Deduct. 
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Estimated  cost  of  contemplated  work,  MUk  River  project,  during  fiscal  year 

1917. 


Features. 


Sab- 
feftUm* 


PriDdpal 
fsatniB. 


Examination  and  Purveys: 
Hydroeniphic  surveys . 
Investigatlans 


Btorage  system: 

Nelson  Reservoir 

Beaver  Creek  Reservoir. 


Ctnal  system: 

MlsoeUaneoos,  installing  g;ates,  etc.. 

Bowdoln  Canal 

Nelson  Reservoir  South  Canal 

Vandalia  South  Canal 


Lateral  system: 

General  prellmlnaiy  work 

Bowdoin  Canal 

Nelson  Reservoir  sootb  laterals . 


Drainage  system:  Oeneral  and  preliminary  work. 

Flood  protaotkn  (general) 

Farm  units  (general) 

Permanent  mprovements  and  land  (general) 

Telephone  syswm  (Malta  to  Dodson  Dam) 

'^     ation  and  maintenance  (water  rental) 


Mercantile  stores. 
Hospitals 


Total. 


IS,MO 
1,000 


2,100 
700 


2,7S0 
11,2S0 
20,300 
45,000 


3.200 
54,000 
192,800 


14,600 

%9n 

79,300 

280,000 

BOO 

BOO 

S»300 

1,300 
4,500 

18,000 
000 
160 

780 


Estimated  cost  of  contemplated  i€ork,   8t,   Mary  storage  unU,   MUk  River 
project,  during  fiscal  year  1917. 


Features. 


Bab- 
feature. 


Principal 
feature. 


Examination  and  surveys: 
Topographic  surveys. . . 
Stream  gaging , 


Storage  works: 

Sherburne  Lakes  Reservoir  Dam 

Sherburne  Lakes  Reservoir  spill w<iy.. 

Permanent  improvements  and  land: 

Buildings 

Roads 

Purchase  of  rights  of  way 


Telephone  system  (construction  of  20  miles  of  metallic  circuit  telephone  line)., 
Operation  and  maintenance  during  construction  (water-rental  basis): 

Operation % 

Maintenance.. ..•••«..  •••.>> 


Mercantile  stores. 
Hospitals 


Total. 


$1,400 
1,400 


133,800 
120,000 


600 
10,000 
6,400 


4,700 
10,300 


33,800 
388,800 


10,000 
3,700 


21,000 
18,O0C 
1,000 
3,000 


312,800 
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Ghables  p.  Williams,  senior  eugineer,  Fort  Shaw,  Mont. 
LOCATION. 

Gountles :  Teton,  Lewis  and  Clark,  Ghotean,  Cascade. 

Townships:  20  to  25  N.,  Rs.  6  B.  to  8  W.,  Montana  meridian. 

Railroad :  Great  Northern. 

Railroad  stations  and  estimated  population  January  1,  1916 :  Vaughn ;  *  Lar- 
gent;*  Sun  River,  36;  Fort  Shaw,  51;  Simms,  86;  Riebling;*  Oilman.  240; 
Power,  52 ;  Cordova ;  *  Sloan ;  *  and  Bole,  120. 

WATEB  SUPPLY. 

Source  of  water  supply :  Sun  River  and  tributaries.  Deep  Creek,  Bowl  Creek, 
and  Baffin  Creek. 

Area  of  drainage  basins:  Sun  River,  1,070  square  miles;  Deep  Creek,  260 
square  miles ;  Bowl  Creek,  9  square  miles ;  Basin  Creek,  15  square  miles. 

Annual  run-ofiP  in  acre-feet :  North  Fork  of  Sun  River,  near  Augusta,  1905- 
1915,  maximum.  808,000;  minimum.  327,000;  mean,  600,000.  Willow  Creek, 
near  Augusta,  1906-1915,  maximum,  35,300 ;  minimum.  8,000 ;  mean,  19,300.  Sun 
River,  at  Sun  River,  1906-1912,  and  at  Port  Shaw,  1913-1915,  maximum, 
1,080,000;  minimum,  360,000;  mean,  729,000.  South  Fork  of  Sun  River,  near 
Augusta,  1905-1915,  maximum,  139,000;  minimum,  28,000;  mean,  68,200. 

AGBICULTUBAL  AND  CLIMATIC  CONDITIONS. 

Area  for  which  the  service  Is  prepared  to  supply  water,  season  of  1916 :  16,322 
acres. 
Area  under  water-right  applications,  season  of  1916 :  11,129  acres. 
Area  under  rental  contracts,  season  of  1916 :  40  acres. 
Area  having  vested  water  rights :  218.3  acres. 

liength  of  irrigating  season :  From  May  16,  to  October  10.  163  days. 
Average  elevation  of  irrigable  area :  3,700  feet  above  sea  level. 
Rainfall  on  irrigable  area :  For  28  years  average,  11  inches ;  1915,  16.2  Inches. 
Range  of  temperature  on  irrigable  area :  —40*  to  100**  F. 
Character  of  soil  of  Irrigable  area :  Sandy  loam,  clay,  adobe,  and  alluvium. 
Principal  products :  Hay,  grain,  and  vegetables. 
Principal  markets:  Great  Falls,  Seattle,  St.  Paul,  Minneapolis,  and  Chicago. 

LANDS  OPENED  FOB  IRRIGATION. 

Dates  of  public  notices :  March  26,  1908 ;  November  19.  1910 ;  March  28.  1911 ; 
March  2  and  July  13,  1912;  June  23,  1913;  September  24,  1914;  March  20.  and 
March  26,  1915 ;  and  January  15,  1916. 

Location  of  lands  opened :  Tps.  20  ami  21  N.,  Rs.  1  to  3  W.,  Montana  meridian. 

Present  status  of  irrigable  lands  opened:  10,496.09  acres  entered  subject  to 
the  reclamation  act;  2,249.82  acres  open  to  entry;  268.34  acres  State  land; 
1,715.78  acres  in  private  ownership  which  have  not  applied  for  water,  633.11 
acres  in  private  ownership  which  have  applied  for  water ;  218.3  acres  in  private 
ownership  under  vested  water-right  contracts;  320  acres  in  town  sites;  420.3 
acres  in  reservations  other  than  town  sites. 

Limit  of  area  of  farm  units :  160  acres. 

Duty  of  water :  2  acre-feet  per  acre  per  annum  at  the  farm. 

Building  charge  per  acre  of  irrigable  land :  $30  and  $36. 

Annual  operation  and  maintenance  charge:  For  the  irrigation  year  1015,  00 
cents  per  acre  of  irrigable  land  eMitling  the  water  user  to  one  acre-foot  of 

^  Population  less  than  26. 

61309'— 16 16  P^r\n^n\r 
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water  per  acre,  with  an  additional  charge  of  75  cents  for  each  additional  acre- 
foot  of  water  used.  For  the  season  of  1916,  $1.10  per  acre  of  irrigable  land 
entitling  the  water  user  to  1.5  acre-feet  of  water  per  acre  with  an  additional 
charge  of  50  cents  for  each  additional  acre-foot  of  water  used. 

CHBONOLOGICAL  SITMMABY. 

Reconnoissance  ihade  and  preliminary  surveys  begun  in  1905. 
Construction  recommended  by  board  of  engineers  February  13, 1906. 
Construction  authorized  by  Secretary  February  26,  1906. 
Fort  Shaw  Main  Canal  completed  July,  1908. 
First  irrigation  by  Reclamation  Service  season  of  1909. 
Fort  Shaw  unit  completed  December,  1909. 

Willow  Creek  Dam  completed,  present  development,  November  7,  1911. 
Sun  River  Diversion  Dam  completed  March,  1915. 

Entire  project  39.1  per  cent  completed  June  30,  1916.  (Based  on  the  ratio  of 
expenditures  to  date  to  estimated  cost  of  complete  works  for  174,000  acres.) 

IBBIGATION  PLAN. 

The  irrigation  plan  of  the  Sun  River  project,  so  far  approved,  provides  for 
the  storage  of  water  in  Sun  River  storage  reservoir  on  the  North  Fork  of  Sun 
River,  in  the  Willow  Creek  Reservoir  on  Willow  Creek,  and  in  Pishkun  Reser- 
voir north  of  Sun  River;  the  diversion  of  water  from  the  North  Fork  of  Sun 
River  through  a  supply  canal  for  the  Pishkun  Reservoir;  the  diversion  of 
water  from  Sun  River,  supplemented  by  stored  waters  released  from  Sun  River 
storage  and  Willow  Creek  Reservoir,  into  a  canal  system  watering  lands  mainly 
in  the  abandoned  Fort  Shaw  Military  Reservation;  and  the  diversion  of  water 
from  Pishkun  Reservoir  into  the  Sun  River  Slope  Canal,  supplying  water  for 
lands  on  the  north  side  of  Sun  River. 

Possible  future  development  may  include  the  diversion  of  water  from  Bowl 
and  Basin  Creeks,  tributaries  of  Flathead  River,  across  the  Continental  Divide 
to  Sun  River  drainage;  the  diversion  of  water  from  the  North  Fork  of  Sun 
River  into  a  supply  canal  for  Willow  Creek  Reservoir;  the  diversion  of  flood 
waters  from  Deep  Creek  into  Pishkun  Reservoir;  the  construction  of  a  reser- 
voir on  Muddy  Creek  and  of  a  canal  system  leading  therefrom  for  the  irriga- 
tion of  lands  lying  on  the  north  side  of  Sun  River  in  the  vicinity  of  Vaughn  and 
Manchester ;  the  storage  of  water  in  Benton  Lake  Reservoir  for  the  Irrigation 
of  lands  lying  north  of  Great  Falls ;  and  the  diversion  of  water  from  the  Sun 
River  for  the  irrigation  of  lands  lying  west  of  Great  Falls. 

The  United  States  claims  all  waste,  seepage,  spring,  and  percolating  water 
arising  within  the  project  and  proposes  to  use  such  water  in  connection  there- 
with. 

The  Fort  Shaw  unit,  the  Willow  Creek  Reservoir  (first  development,  16,700 
acre-feet),  the  Pishkun  Supply  Canal,  except  Sun  River  crossing  and  a  short 
reach  of  canal  lining  (first  development  of  1,0(X)  second-feet),  and  the  Sun  River 
Slope  Canal  (first  development  of  500  second-feet)  have  been  completed.  The 
Sun  River  crossing  is  under  construction  nnd  will  be  completed  this  working 
season.  The  three  main  canals  of  the  Greenfields  division,  namely,  the  Green- 
fields, South  Greenfields,  and  Mill  C^oulee  Canals,  covering  about  75,000  acres, 
have  been  excavated.  The  lateral  system  for  about  25,000  acres  under  the 
Greenfields  Canal  is  being  constructed  under  contract. 

STTMHABY  OF  QENEBAL  DATA  FOB  SUN  BIVEB  PROJECT  TO  JUNE 

30,  1916. 

Areas: 

Irrigable  acreage  when  project  is  complete 174, 022 

Public  land  entered,  June  30,  1916 46,434 

Public  land  open  to  entry  June  30,  1916 2,312 

Public  land  withdrawn,  June  30,  1916 36,078 

State  land,  June  30,  1916 12,546 

Private  land,  June  30,  1916 76,652 

Acreage  service  could  have  supplied  season  of  1915--. 16.346 

Estimated  addition  in  fiscal  year  1917 24,675 

Estimated  acreage  service  can  supply  July  1,  1917 41, 021 
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Areas — Continued. 

Acreage  actually  irrigated,  season  of  1915 4,261 

Acreage  cropped  under  irrigation,  season  of  1915 *6, 665 

Acreage  dry  farmed,  season  of  1915 839 

Crops: 

Value  of  irrigated  crops,  season  of  1915 $115, 129 

Value  of  irrigated  crops,  per  acre  cropped $17.29 

Value  of  dry-farmed  crops,  season  of  1915 $12, 258 

Value  of  dry-farmed  crops,  per  acre  cropped $14.  60 

Finances : 

Estimated  cost  of  completed  project $8, 250,;000 

Total  construction  cost  to  June  30,  1916 $3,094,611.45 

Per  cent  complete,  June  30,  1916 39.1 

Appropriation  for  fiscal  year  1917,  total $205,000 

Allotment  for  construction,  fiscal  year  1917 $206,000 

Estimated  per  cent  complete  June  30,  1917 40 

Announceil  construction  charges  per  acre $30-$36 


Appropriation,  fiscal  year  1916 $1,000,000.00 

Expenditures  during  fiscal  year  chargeable  to 
1916  appropriation — 

Disbursements $576, 241. 58 

Transfers 27,  894. 07 

$604, 135. 65 

Registered    liabilities   chargeable    to   1916 

appropriation : 59, 138. 07 

Contract  obligations  wholly  covered  by  1916 

appropriation 78, 444. 12 

Estimated  enginering  expenses  on  contract 
work  wholly  covered  by  1916  appropria- 
tion       10, 600. 00 

$752, 312. 84 


Unencumbered  balance,  July  1,  1916 $347,687.16 


Repayments : 

Construction  charges — 

Accrued  to  June  30,  1916 $100,406.05 

Collected  to  June  30,  1916 $97,  592. 80 


Uncollected,  June  30,  1916 $2, 813.  25 


Operation  and  maintenance  charges  (public  notice) — 

Accrued  to  June  30,  1916 $43,  721. 03 

Collected  to  June  30,  1916 $41, 619.  26 


Uncollected,  June  30,  1916 $2,101.77 

Water-rental  charges  accrued  to  June  30,  1916 $497.79 

Drainage:  Estimated  acreage  damaged  by  seepage  to  June  30, 

1916 2,300 

HISTORY  OF  CONSTRUCTION  AND  ENQINEERING  FEATURES. 

WILLOW  CREEK  DAM. 

Proposals  for  the  construction  of  Willow  Creek  Dam  and  outlet 
works  were  requested  for  opening  on  March  15,  1907.  No  proposals 
were  received,  and  the  construction  of  this  feature  by  Government 
forces  was  authorized  on  April  29, 1907.  The  plans  for  Willow  Creek 
Dam  provide  for  an  earth-fill  structure,  with  a  crest  length  of  1,045 
feet  and  a  maximum  height  of  about  110  feet.    The  downstream  face 

^  Some  of  the  irrigable  lands  cropped  were  not  irrigated  on  account  of  the  unusually 
large  rainfall. 
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has  a  slope  of  2  to  1  and  the  upstream  face  has  a  slope  of  3  to  1  and 
is  riprapped  with  a  2-foet  thickness  of  loose  gravel  and  bowlders. 
The  controlling  works  consist  of  a  tunnel,  gate  chamber,  gate  shaft, 
and  gate  house. 

During  1907  the  tunnel  was  driven,  excavation  for  the  gate  shaft 
was  macte,  and  the  concrete  lining  of  the  tunnel  was  placed.  The 
contract  for  the  circular  sluice  gate,  wall  pipe,  shaft  for  sate,  shaft 
guides,  and  gate  stand  for  the  outlet  tunnel  was  awarded  in  April, 
1907,  and  the  work  was  completed  in  March,  1910. 

In  the  latter  half  of  1910  a  steam  shovel  was  purchased,  locomotives 
and  dump  cars  were  transferred  from  the  Umatilla  project,  and  the 
construction  of  the  embankment  was  begun  by  train  haul.  The  con- 
crete stilling  basin  at  the  outlet  of  the  tunnel  was  completed  in  Sep- 
tember, 1910.  Construction  of  the  embankment  was  continued  imtil 
January  1,  1911,  when  work  was  suspended  on  account  of  frost.  At 
that  time  the  upstream  portion  of  the  dam  had  been  built  to  a  height 
of  about  20  feet  above  the  tunnel  intake. 

During  the  winter  of  1910-11  the  plant  was  overhauled  and  riprap 
was  placed  on  the  upstream  face  or  the  dam.  Construction  of  the 
embankment  was  resumed  in  April,  1911,  and  continued  with  minor 
intermptions  until  the  completion  of  the  dam.  In  May,  1911,  the 
method  of  transporting  material  in  cars  was  changed  to  tJtiat  of  haul- 
ing in  dump  wagons,  and  a  new  borrow  pit  was  opened  south  of  the 
dam,  which  reduced  the  length  of  haul  to  about  700  feet.  During 
the  period  when  material  was  being  hauled  in  dump  cars  the  faces  ot 
the  dam  were  kept  higher  than  the  middle,  a  pool  of  water  was  kept 
on  the  top  of  the  embankment  and  the  material  was  dumped  into  this 

Eool  and  spread  by  a  stream  from  a  hose.  When  the  material  was 
auled  in  dump  wagons  it  was  dumped  in  rows,  spread  in  byers, 
sprinkled  with  a  hose,  and  rolled  with  a  10-ton  traction  engine  ana 
with  a  roller  of  railway  car  wheels.  The  layers  were  4  to  6  inches 
thick  after  rolling.  Kock  in  excess  of  4  by  4  by  8  inches  was  removed 
from  the  embankment  and  was  used  as  riprap.    The  dam  was  com- 

Eleted  to  the  height  required  by  first  development,  70  feet  maximum 
eight  above  stream  bed,  in  November,  1911,  and  stores  16,700  acre- 
feet,  with  water  surface  10  feet  below  the  crest. 

FORT   SHAW    CANAIi   SYSTEM. 

Proposals  for  the  construction  of  the  Fort  Shaw  Canal  system 
were  opened  on  April  3,  1907.  The  specifications  provided  for  five 
divisions  of  the  work,  each  containing  separate  schedules  for  ex- 
cavation and  for  structures.  Division  1  included  about  6  miles  of 
main  canal  from  the  headworks  to  the  east  end  of  Simms  Creek 
siphon;  division  2  included  about  6  miles  of  canal  from  the  east 
end  of  Simms  Creek  siphon  to  the  end  of  the  main  canal;  division 
3  included  about  21  miles  of  laterals  and  sublaterals;  division  4  in- 
cluded about  39  miles  of  laterals,  sublaterals,  and  waste- water 
ditches;  and  division  5  included  about  24  miles  of  laterals  and  sub- 
laterals.  Separate  contracts  were  entered  into  for  the  excavation  on 
each  division.  No  proposals  for  the  building  of  structures  were 
received,  and  on  April  29, 1907,  authority  was  granted  for  executing 
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this  work  by  Government  forces.  Practically  all  the  work  of  ex- 
cavation and  construction  on  the  canal  system  was  completed  by 
June  30,  1908. 

NORTH  SmE  IRRIGATION  SYSTEM. 

The  plan  for  the  irrigation  of  lands  on  the  north  side  of  Sun 
River  provides  for  the  diversion  of  water  on  at  the  lower  end  of 
Sun  River  Canyon  into  the  Pishkun  Canal,  through  which  water 
will  be  conveyed  to  Pishkun  Reservoir.  Water  will  be  delivered 
irom  the  reservoir  into  the  Sun  River  Slope  Canal,  through  which 
it  will  be  conveyed  to  the  irrigable  lands.  The  Spring  Valley  divi- 
sion lies  directly  under  the  lower  reach  of  the  Sun  River  Slope  Canal. 
The  Sun  River  Slope  Canal  will  deliver  water  at  the  upper  or  wes- 
terly end  of  the  Greenfields  division,  whence  it  will  be  carried  to 
the  various  parts  of  this  division  through  the  Greenfields,  South 
Greenfields,  and  Mill  Coulee  main  laterals.  At  least  a  portion  of 
the  Greenfields  Lake  unit  also  will  be  supplied  with  water  by  the 
Sun  River  Slope  Canal. 

Pishkun  Canal  is  12^  miles  in  length  and  was  designed  to  have  an 
ultimate  capacity  of  2,500  second-feet.  It  has  been  constructed  to  a 
capacity  of  l,00!o,  but  in  such  manner  as  to  permit  enlargement  to 
the  designed  ultimate  capacity.  Water  will  be  diverted  into  the 
Pishkun  Canal  by  means  of  the  Sun  River  Diversion  Dam,  an  arched 
concrete  dam  97  feet  in  height  above  low  water.  The  diverted  water 
will  be  conveyed  first  through  tunnel  No.  1,  700  feet  in  length,  and 
situated  on  the  south  side  of  Sun  River,  thence  through  a  concrete 
cOnduit,  860  feet  in  length,  rectangular  in  section  and  constructed 
in  cut  and  cover,  and  thence  in  open  canal  to  the  Sun  River  Crossing 
where  the  water  will  be  carried  across  the  Sun  River  in  a  wood-stave 
pipe,  supported  where  it  crosses  the  river  channel  by  a  steel  bridge 
consisting  of  two  spans,  each  110  feet  in  length.  This  bridge  wUl 
serve  also  as  a  hignway  crossing.  The  siphon  will  have  concrete 
intake  and  outlet  structures.  The  principal  structures  on  the  Pish- 
kun Canal  below  Sun  River  crossing  are  a  combined  spillway,  waste- 
way,  and  culvert  at  Green  Timber  Gulch,  Tunnels  Nos.  2  and  3,  the 
drop  into  Arnold  Coulee  and  the  drop  into  Pishkun  Reservoir  at  the 
end  of  the  canal. 

The  Sun  River  Slope  Canal  is  34  miles  in  length  and  was  designed 
to  have  an  ultimate  capacity  of  1,000  second-feet.  The  canal  has 
been  excavated  to  a  capacity  of  500  second-feet,  but  all  structures 
have  been  built  for  the  designed  ultimate  capacity  with  a  view  to 
the  enlargement  of  the  excavated  canal.  The  principal  structures  on 
the  canal  are  the  controlling  works  at  Pishkun  Reservoir  and  the 
first  and  second  drops  into  Big  Coulee. 

USE  OF  ELECTRIC  ENERGY. 

Under  contract  dated  February  19,  1913,  electric  energy  is  pur- 
chased by  the  United  States  from  the  Great  Falls  Power  Co.  for  use 
in  construction.  The  contract  with  the  power  company  provides  for 
a  tniniTmiin  total  payment  by  the  United  States  of  $60,000  during  six 
years  after  the  contract  became  effective.  The  total  use  under  the 
contract  to  June  80,  1916,  amounted  to  about  $20,000.    The  power 
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company  has  constructed  a  transmission  line,  about  75  miles  in 
length,  from  its  Rainbow  Falls  plant  to  the  site  of  the  Sun  River 
Diversion  Dam  and  delivers  energy  to  the  United  States  at  three 
substations  along  this  line.  The  IJnited  States  has  constructed  a 
transmission  line  connecting  with  the  various  substations  and  ex- 
tending along  the  canal  line  and  has  sold  power  to  contractors  at 
from  1  cent  to  1.2  cents  ])er  kilowatt-hour. 

SUN   RIVER  DIVERSION   DAM. 

From  April  to  December,  1911,  diamond-drill  borings  were  made 
on  the  North  Fork  of  Sun  River  just  above  the  mouth  of  Sun  River 
Canyon  to  determine  the  suitability  of  the  site  for  the  construction 
of  an  arched  concrete  diversion  dam  for  the  diversion  of  water  into 
the  Pishkun  Supply  Canal.  Late  in  the  fall  of  1912  a  temporary 
camp  was  established  on  the  flat  below  the  dam  site.  A  contract 
was  entered  into  with  John  L.  B.  Mayer  of  Augusta  to  cut  and 
manufacture  on  Beaver  Creek,  about  9  miles  above  the  dam  site, 
lumber  required  for  a  camp,  temporary  flume,  forms,  and  miscel- 
laneous uses.  Delivery  of  lumber  commenced  in  December,  1912. 
The  construction  of  a  camp  to  accommodate  construction  labor  for 
the  dam  was  started  immediately.  In  May,  1918,  construction  was 
begun  of  a  temi)orary  diversion  flume  about  1,500  feet  long  to  carry 
the  river  from  the  lower  falls  above  the  dam  site  through  the  can- 
yon to  the  open  channel  below.  This  was  completed  in  September. 
1913,  and  work  was  begun  immediately  thereafter  on  stripping  the 
foundation.  Water  seeping  through  the  temporary  diversion  dam 
and  back  seepage  from  the  river  below  w^as  pumped  into  the  flume 
by  an  electrically-driven  centrifugal  pump.  Gravel  and  sand  for 
concrete  were  obtained  from  a  pit  on  the  south  side  of  the  river  a  mile 
above  the  dam.  The  excavation  for  the  foundation  was  completed 
in  December,  1913,  and  about  1,000  cubic  yards  of  concrete  were 
placed  in  the  base  bringing  the  dam  up  to  a  point  about  10  feet  above 
the  sill  of  the  lower  temporary  outlet  gate.  Water  then  was  turned 
through  this  outlet,  the  temporary  flume  was  dismantled,  and  opera- 
tions were  suspended  until  July,  1914. 

In  July,  1914,  after  high  water  had  gone  down  the  top  of  the  con- 
crete in  the  base  of  the  dam  w^as  cleaned  and  chipped,  a  new  con- 
crete plant  erected  at  a  point  high  enough  to  complete  the  dam,  and 
a  new  derrick  erected  adjacent  to  the  south  pier.  Concreting  was 
resumed  in  August,  1914.  The  dam  was  constructed  to  a  height  of 
10  feet  above  the  gate  sill  of  the  upper  temporary  outlet,  after  which 
the  lower  temporary  gate  was  closed  and  the  lower  temporary  outlet 
conduit  filled  with  concrete.  The  placing  of  concrete  in  the  dam  waS 
completed  in  November,  1914.  Forms  w^ere  removed  and  the  con- 
struction plant  dismantled  during  the  winter.  All  w^ork  on  the  dam 
was  completed  in  March,  1915.  The  upper  outlet  gate  was  closed 
and  water  turned  over  the  crest  of  the  dam  in  April,  1915. 

TUNNEL  NO.   1. 

Tunnel  No.  1  (693  feet  long)  was  constructed  by  Government 
forces.  Work  was  begun  from  the  lower  portal  in  TDctober,  1913, 
Excavation  was  in  sound  limestone  with  a  dip  of  about  45°  and  a 
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strike  about  normal  to.  the  line  of  the  tunnel.  The  tunnel  was  driven 
with  a  bottom  heading  about  8  feet  wide  and  8  feet  high,  taking 
down  the  top  and  remaining  side  about  25  to  50  feet  behind  the  head- 
ing. One  drilling  shift  and  one  mucking  shift  were  continued 
through  the  winter  and  the  tunnel  was  holed  through  and  trimmed 
in  April,  1914.  This  tunnel  when  completed  will  nave  a  concrete 
lining  and  will  be  of  horseshoe  section,  having  a  net  diameter,  except 
for  a  small  reach  at  its  upstream  end,  of  11  feet.  Lining  will  not 
be  placed  until  it  is  necessary  to  increase  the  carrying  capacity  of  the 
tunnel.  The  constructiori  of  the  concrete  headworks  at  the  portal 
of  tunnel  No.  1  and  lining  with  concrete  of  40  linear  feet  at  the 
lower  end  of  the  tunnel  were  done  during  the  winter  of  1914r-15  and 
completed  in  February,  1915. 

PI8HKUN  SUPPLY  CANAL,  SUN  RIVER  SLOPE  CANAL,  AND  TUNNELS  2  AND  3. 

On  December  8,  1914,  proposals  were  received  under  specifications 
283  for  the  construction  of  the  Pishkun  Supply  Canal  from  the 
lower  end  of  tunnel  No.  1  at  station  8+60  to  station  38+53  at  Sun 
River  crossing.  The  Bates  &  Rogers  Construction  Co.,  of  Spokane, 
Wash.,  were  low  bidders  and  the  work  was  awarded  to  them  for  an 
estimated  amount  of  about  $40,000;  contract  No.  610  for  the  work 
was  dated  January  19,  1915.  This  work  consisted  of  about  800 
linear  feet  of  rectangular  concrete  conduit,  about  2,000  feet  of  open- 
cut  canal  in  heavy  gravel,  and  a  concrete  lip  spillway  and  discharge 
channel.  Work  was  begun  in  March,  1915,  on  the  excavation  for 
the  conduit.  The  major  portion  of  the  excavation  was  performed 
with  a  drag-line  excavator  built  on  the  job  and  operated  with  com- 
pressed air  from  the  United  States  Reclamation  Service  compressor 
plant.  The  work  was  delayed  considerably  by  heavy  rains  and 
scarcity  of  labor,  but  was  completed  without  serious  difficulty  in 
August,  1915.  Contract  payments  under  this  contract  amounted  to 
$31,390.05. 

On  April  30, 1913,  proposals  were  received  under  specifications  232 
for  the  excavation  of  the  Pishkun  Supply  Canal  from  Sun  River 
crossing  to  Pishkun  Reservoir,  the  driving  and  lining  of  tunnels  on 
that  canal,  and  the  excavation  of  the  Sun  River  Slope  Canal.  On 
September  17,  1913,  contract  covering  this  work  was  executed  with 
MacArthur  Bros  Co.,  of  New  York,  for  an  estimated  total  amount  of 
about  $860,000.  Construction  was  begun  on  schedule  4  early  in  Oc- 
tober, 1913,  and  continued  without  material  interruption  until  the 
completion  of  the  schedule  in  September,  1914.  This  schedule,  com- 
prising the  Greenfields  division  of  the  Sun  River  Slope  Canal,  con- 
sisted of  5  miles  of  sidehill  work  with  considerable  sandstone,  shale, 
and  heavy  gravel,  and  4  miles  of  easy  construction  on  Greenfields 
b^nch.    All  excavation  in  this  schedule  was  done  with  teams. 

Work  was  begun  in  November,  1913,  on  tunnel  No.  2, 1,022  feet  long, 
and  tunnel  No.  3,  2,277  feet  long.  Tui;inel  No.  2,  having  a  horseshoe 
section  12  feet  in  diameter,  was  largely  in  hard  black  shale,  which  was 
stable  and  required  no  timbering.  Drilling  was  done  entireljr  with 
hand  steel.  Tunnel  No.  3,  having  a  horseshoe  section  10  feet  8  inches 
in  diameter,  was  in  a  close-grained  sandstone,  with  seams  twiscing 
around  the  tunnel  bore.    Several  mud  seams  were  encountered  re- 
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quiring  about  157  feet  of  timbered  section  near  the  west  portal.  Drill- 
ing was  done  partly  by  hand  steel  and  partly  by  electrically  driven 
augers,  the  latter  method  working  very  successfully.  Excavation  of 
both  tunnels  was  completed  in  Augui^,  1914,  and  work  was  started 
immediately  on  trimming  preparatory  to  lining.  Lining  was  started 
in  November,  1914,  on  tunnel  No.  3  and  continued  with  minor  inter- 
ruptions until  the  tunnels  were  completed  in  October,  1916. 

The  remainder  of  the  canal  excavation,  except  about  3  miles  which 
was  performed  with  teams,  was  done  with  two  electric  drag-line 
excavators  receiving  power  from  the  Government  transmission  line 
along  the  canals.     Work  with  these  machines  was  begun  in  February, 

1914,  and  continued,  with  one  shutdown  of  about  three  months  in  the 
winter  of  1914-15,  until  the  completion  of  the  work  early  in  April, 
1916.  The  use  of  electric  power  was  most  successful  and  resulted  in 
a  low  unit  cost  to  the  contractor.  Contract  payments  under  this  con- 
tract amounted  to  $954,948.35. 

Proposals  were  received  December  18, 1913,  for  the  construction  of 
structures,  except  tunnels,  on  the  Pishkun  Supply  Canal  below  Sun 
River  crossing  and  on  the  Sun  River  Slope  Canal.  Contract  dated 
January  24,  1914,  was  executed  with  Hayden  Bros.,  of  Portland, 
Oreg.,  for  an  estimated  total  of  $245,000.  Work  was  begun  under 
this  contract  in  March,  1914.  The  first  season's  progre^  was  slow, 
but  early  in  the  season  of  1915  the  contractor  increased  his  force  and 
equipment,  and  the  contract  was  completed  without,  serious  difficulty 
in  December,  1915.  The  principal  structures  on  the  work  were  a 
combined  siphon  spillway,  sluiceway,  and  culvert  at  Green  Timber 
Gulch ;  four  large  pipe  drops,  of  850  to  1,250  second-feet  capacity,  and 
36  to  155  feet  in  height ;  and  nearly  2  miles  of  concrete  canal  lining. 
All  construction  machinery  was  electrically  driven  by  power  obtained 
from  the  transmission  line  alon^  the  canals.  Contract  payments 
under  this  contract  amounted  to  ^12,524.04. 

SUN  RIVER  CROSSING. 

Work  was  started  on  the  excavation  for  Sun  River  crossing  by 
Government  forces  in  October,  1914,  but  lack  of  funds  caused  the 
suspension  of  the  work  in  January,  1915.  Funds  became  available 
in  the  fiscal  year  1916  and  work  was  resumed  in  October,  1915,  on 
the  excavation  of  the  trench  for  the  pipe  and  the  foundation  for 
the  bridge  piers.     Concreting  of  bridge  piers  was  begun  in  December, 

1915,  and  completed  in  May,  1916.  Proposals  were  received  January 
24, 1916,  for  the  furnishing  and  erection  of  the  steel  bridge,  and  con- 
tract was  executed  February  21,  1916,  with  the  Des  Moines  Bridge 
&  Iron  Co.,  at  a  pf ice  of  $7,000  for  furnishing  the  bridge  and  $2,000 
for  the  erection.  The  bridge  has  been  fabricated  and  delivered  at 
Oilman,  Mont.,  but  high  water  has  prevented  its  erection.  Pro- 
posals were  received  March  20,  191j6,  for  furnishing  and  erecting  the 
06-inch  wood-stave  pipe  for  this  structure.  One  proposal  was  re- 
ceived from  the  Pacific  Tank  &  Pipe  Co.,  but  was  rejected,  as  it 
appeared  sufficient  time  had  not  been  allowed  bidders  to  obtain 
quotations  on  materials  for  the  pipe.  Proposals  for  furnishing  and 
erecting  tlie  pipe  were  received  again  May  5, 1916,  and  contract  dated 
June  10,  1916,  was  executed  with  the  Pacific  Tank  &  Pipe  Co.  for  a 
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total  amount  of  $7,817.50.  The  work  of  grading  the  approaches 
to  the  bridge,  excavating  the  trench  for  the  pipe,  and  constructing 
the  concrete  intake  and  outlet  structures  for  the  pipe  is  being  done 
with  Government  forces. 

GREENFIELDS  DISTRIBUTION  SYSTEM. 

The  Greenfields  distribution  system  receives  water  from  the  Sim 
River  Slope  Canal  and  will  cover  an  irrigable  area  of  about  75,000 
acres.  Proposals  were  received  December  22,  1914,  for  the  excava- 
tion of  the  Greenfields,  South  Greenfields,  and  Mill  Coulee  laterals, 
which  will  deliver  water  to  about  65,000  acres.  The  lowest  bidders 
on  the  work  were  O'Connor  &  Helean,  of  Great  Falls,  Mont.,  and 
the  work  was  awarded  to  them  under  contract  dated  February  2, 
1915.  Work  was  begun  March  22,  1915,  and  completed  November  6, 
1915.    Contract  payments  for  this  work  amounted  to  $62,806.35. 

Proposals  were  received  July  1,  1915,  for  the  construction  of  lat- 
erals and  structures  for  delivering  water  to  about  25,000  acres  of 
entered  lands  in  the  first  unit  of  tne  Greenfields  division  and  Ijdng 
under  the  Greenfields  main  lateral.  Schedules  1  to  5,  inclusive, 
covering  the  excavation  of  the  laterals,  were  awarded  to  J.  E.  Hilton, 
of  Billings,  Mont.,  for  an  estimated  amount  of  about  $46,500  under 
contract  dated  September  18,  1915.  On  June  30,  1916,  about  75  per 
cent  of  the  work  had  been  completed.  Schedules  6  to  9^  inclusive, 
covering  the  construction  of  structures,  except  highway  bridges,  were 
awarded  to  the  West  Coast  Construction  Co.  and  Hans  Pederson, 
of  Seattle  Wash.,  for  an  estimated  amount  of  about  $66,000,  under 
contract  dated  September  2,  1915.  On  June  30,  1916,  only  about  18 
per  cent  of  the  work  had  been  completed.  Schedule  10,  covering 
highway  bridges,  was  awarded  to  Threet  Bros.  &  Jolley,  of  Lovell, 
Wyo.,  lor  An  estimated  amount  of  about  $75,000,  under  contract 
dated  August  30,  1915.  On  June  30,  1916,  about  98  per  cent  of  the 
work  under  this  contract  had  been  completed. 

ROAD  CONSTRUCTION. 

During  May  and  June,  1911,  a  small  Government  force  constructed 
a 'short  reach  of  wagon  road  at  the  site  of  the  Sun  Biver  Diversion 
Dam  to  facilitate  the  delivery  at  the  site  of  diamond  drill  equipment. 
In  March,  1912,  this  road  was  extended  a  short  distance  westward 
and  the  grades  reduced. 

In  Septemt)er,  1911,  construction  by  Government  forces  was  begun 
on  a  road  from  the  site  of  Sun  River  Diversion  Dam  to  the  Warm 
Springs  on  the  North  Fork  of  the  North  Fork  of  Sun  River  and 
about  10  miles  above  the  site  of  the  diversion  dam.  About  6  miles 
of  road  were  constructed  suitable  for  the  transportation  of  equipmwit. 
materials,  and  supplies  for  diamond  drill  work  at  the  Limestone  Reei 
dam  site. 

In  December,  1912,  a  road  about  4  miles  in  len^h  was  built  from 
the  North  Fork  road  up  Beaver  Creek  for  use  m  hauling  lumber 
for  a  sawmill  on  that  creek  to  the  Sun  River  Diversion  Dam. 

In  April,  1913,  construction  was  begim  on  a  road  from  Gilman, 
the  terminus  of  the  Sun  River  branch  of  the  Great  Northern  Rail- 
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way,  to  the  site  of  the  Sun  River  Diversion  Dam,  a  distance  of  about 
21  "miles.  It  was  necessary  to  build  only  about  11  miles  of  roadway 
in  order  to  secure  a  serviceable  road  with  maximum  grades  of  6 
per  cent  westward  and  8  per  cent  eastward.  A  pile  trestle  wagon 
bridge  about  180  feet  long  was  built  across  the  North  Fork  of  Sun 
RWer  about  a  mile  below  the  site  of  the  diversion  dam.  The  cost 
of  the  11  miles  of  road  was  about  $7,600  and  of  the  bridge  about 
$2,500. 

TEIiEPHONE    LINES. 

In  October  to  December,  1911,  a  telephone  line  was  constructed 
by  Government  forces  from  Willow  Creek  iReservoir  to  Sun  River 
diversion  dam  site  and  thence  to  the  Limestone  Reef  dam  site.  From 
Willow  Creek  Reservoir  to  Sun  River  diversion  dam  site,  a  distance 
of  about  16  miles,  the  line  was  built  in  accordance  with  standard 
practice,  25-foot  cedar  poles  being  used.  Above  Sun  River  diversion 
dam  site  shorter  poles  were  used,  and  where  practicable  the  wires 
were  hung  on  trees. 

At  the  time  of  the  construction  of  the  Government  electric  trans- 
mission line,  built  in  1913  and  1914,  a  telephone  circuit  was  hung  on 
the  transmission  line  poles,  extending  from  the  Sun  River  diversion 
dam  ^ite  to  the  end  of  the  transmission  line  at  about  mile  4  of  the 
Greenfields  division  of  the  Sun  River  Slope  Canal.  In  the  fall  of 
1914  this  telephone  line  was  extended  eastward  along  the  southerly 
side  of  the  Greenfields  bench  and  to  the  project  headquarters  at  Fort 
Shaw,  a  distance  of  about  18  miles.  A  branch  line  was  built  north- 
ward, 3i  miles,  from  this  line  to  United  States  Reclamation  Service 
camp  9  in  section  21,  township  22  north,  range  2  west.  In  the  late 
summer  of  1915  this  north  branch  line  was  extended  about  4  miles 
to  the  United  States  Reclamation  warehouse  at  Sloan,  on  the  Choteau 
branch  of  the  Great  Northern  Railway.  These  lines  have  two  No.  12 
galvanized  wires  on  25-foot  cedar  poles,  placed  about  175  feet  apart, 
except  for  the  upper  5  miles  along  the  Greenfields  division,  where  the 
poles  are  30  feet  in  length. 

CONSTBUCTION  DTJBINa  FISCAL  YEAB. 

At  the  beginning  of  the  fiscal  year  work  was  in  progress  on  the 
Pishkun  Supply  Canal  and  the  ^un  River  Slope  Canal  under  con- 
tract 511  with  MacArthur  Bros.  Co.,  contract  532  with  Hayden  Bros., 
and  contract  610  with  Bates  &  Rogers  Construction  Co.  On  the 
Greenfields  distribution  system  work  was  in  progress  on  contract  615 
with  O'Connor  &  Helean.  No  work  by  Government  forces  was  in 
progress. 

PISHKUN  SUPPLY  AND  SUN  RIVER  SLOPE  CANALS. 

Work  on  contract  511  with  MacArthur  Bros.  Co.,  covering  the 
excavation  of  the  Pishkun  Supply  Canal  below  Sun  River  crossing, 
the  driving  and  lining  with  concrete  of  tunnels  Nos.  2  and  8  on 
that  canal,  and  the  excavation  of  the  Sun  River  Slope  Canal  was 
about  87  per  cent  completed  on  July  1,  1915.  Buchanan  &  Co.,  sub- 
contractors, continued  the  excavation  of  the  upper  end  of  the  Pishkun 
Supply  Canal  with  their  class  20  electric  drag-line  excavator,  and 
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after  six  weeks'  shutdown  on  account  of  extremely  cold  weather  in 
December  and  January  completed  this  portion  of  the  work  in  March, 
1916.  Work  on  tunnels  2  and  3,  under  Olof  Olson,  subcontractor, 
was  in  progress,  and  consisted  in  placing  concrete  in  tunnel  floors 
and  portals  and  the  construction  of  paving  and  timber  cribs  at  the 
portals.  This  work  proceeded  slowly,  and  was  completed  in  Octo- 
ber, 1915.  Yale  &  Reagan,  subcontractors,  with  their  class  24  electric 
drag  line,  worked  on  the  lower  end  of  the  Spring  Valley  division, 
Sun  River  Slope  Canal,  excavating  the  canal  at  the  rate  of  about  2 
miles  per  month,  and  completing  their  work  in  October,  1915.  The 
last  work  to  be  completed  on  the  contract  was  the  excavation  by  Olof 
Olson  of  a  heavy  rock  cut  east  of  tunnel  No.  3.  This  work  was  de- 
layed by  unfavorable  climatic  conditions  and  the  necessity  of  trim- 
mmg  to  neat  lines  for  lining,  and  was  not  completed  until  April,  1916. 

m)rk  under  contract  No.  532  with  Hay  den  Bros.,  covering  the  con- 
struction of  structures  on  the  Pishkim  Supply  Canal  below  Sun 
River  crossing,  except  tunnels  Nos.  2  and  3,  and  the  construction  of 
structures  on  the  Sun  River  Slope  Canal  was  about  65  per  cent  com- 
pleted on  July  1,  1915.  Work  was  in  progress  on  the  structures 
throughout  the  lower  end  of  the  Pishkun  Supply  Canal  and  the  en- 
tire length  of  the  Spring  Valley  division,  Sun  River  Slope  Canal. 
All  structures  on  the  Pishkun  Supply  Canal  were  completed  in 
November,  1915,  except  the  drop  into  Pishkun  reservoir.  At  this 
structure  sound  rock  was  encountered  at  about  the  elevation  of  the  top 
of  the  proposed  stilling  basin.  For  this  reason  the  construction  of  the 
basin  was  omitted,  the  pipe  was  turned  on  a  long  radius  curve  into  a 
short  horizontal  section  well  bonded  into  the  rock  foundation,  and 
heavy  riprap  was  placed  to  protect  the  back  fill  of  the  pipe  above  the 
rock  foundation.     This  structure  was  completed  December  13,  1915. 

Four  crews  worked  on  the  Spring  Valley  division  of  the  Sun  River 
Slope  Canal  throughout  the  latter  half  of  the  season  of  1915.  Two 
crews  built  culverts,  siphon  spillways,  and  bridges;  one  crew  con- 
structed concrete  canal  lining  in  miles  7  and  8 ;  and  the  fourth  crew 
constructed  the  first  and  second  drops  into  Big  Coulee.  Good  prog- 
ress was  made  by  all  crews,  but  the  work  on  the  lower  end  of  the 
division  was  handicapped  by  difficulty  in  obtaining  suitable  sand  for 
concrete.  All  work  on  the  division  was  completed  November 
30,  1915. 

The  contractor  was  released  from  the  completion  of  the  concrete 
canal  lining  below  tunnel  No.  3  on  the  Pishkun  Supply  Canal,  and 
the  bridge  at  mile  12,  Spring  Valley  division,  on  account  of  the  fact 
that  the  excavation  of  this  reach  of  canal  had  not  been  completed  by 
MacArthur  Bros.  Co.  On  account  of  delays  occasioned  by  unfore- 
seen causes  beyond  the  control  of  the  contractors,  the  time  limit  of 
the  contract  was  extended  on  schedule  1  to  January  8,  1916,  on 
schedule  2  to  January  18, 1916,  and  on  schedule  3  to  December  1, 1915. 

Work  on  contract  610  with  Bates  &  Rogers  Construction  Co.,  cov- 
ering the  construction  of  the  Pishkun  Supply  Canal  above  Sun  River 
crossing,  was  about  57  per  cent  completed  on  July  1,  1915.  The 
major  portion  of  the  earthwork  was  performed  with  a  drag-line 
excavator  built  on  the  work  and  operated  by  a  double-drum  hoisting 
engine  with  swinging  gear,  using  as  power"  compressed  air  from  the 
Reclamation  Service  power  plant.  The  machine  was  supplemented 
by  team  and  hand  work.    Concrete  was  distributed  from  a  central 
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plant  by  means  of  a  tower  and  chutes  and  two- wheeled  carts.  Sand 
and  gravel  were  obtained  from  the  pit  and  screening  plant  used 
formerly  by  the  Reclamation  Service  in  the  construction  of  Sun 
Eiver  Diversion  Dam.  On  account  of  unavoidable  delays  which 
could  not  have  been  foreseen  by  the  contractor  and  extra  work  re- 
quired, an  extension  of  time  was  granted  to  August  30,  1915,  on 
which  date  the  work  was  completed. 

Work  by  Government  forces  on  Sun  River  crossing  was  resumed 
in  October,  1915.  A  small  amount  of  excavation  had  been  per- 
formed on  the  north  side  of  the  river  the  previous  year.  Excava- 
tion for  the  two  shore  bridge  piers  was  performed  without  coffer- 
dams, as  there  was  only  a  small  amount  or  inflow ;  the  center  bridge 
pier  was  cofferdammed  with  sacks.  All  pier  foundations  were  car- 
ried well  into  sound  rock.  Concreting  of  piers  was  done  in  Decem- 
ber, 1915,  but  revision  of  the  tops  of  piers  required  by  a  change  in 
plans  for  the  bridge  seats  delayed  the  completion  of  the  piers  until 
May,  1916.  During  the  winter  months,  although  handicapped  by 
extreme  cold  weather,  work  was  prosecuted  on  the  road  approaches 
to  the  bridge  and  on  the  excavation  for  the  wood-stave  pipe  and  the 
intake  and  outlet  structures.  The  construction  of  the  concrete-canal 
lining  above  the  intake  structure  was  begun  in  May,  1916,  and  at  the 
close  of  the  fiscal  year  the  intake  and  canal  lining  were  nearly  com- 
pleted, a  large  portion  of  the  outlet  was  constructed,  and  the  excava- 
tion was  nearly  completed  for  the  pipe  trench  and  the  south  road 
approach.  Exceptionally  high  water  in  June,  1916,  carried  out  the 
temporary  suspension  footbridge  at  the  site  and  the  pile  trestle 
bridge  a  short  distance  below  the  site,  materially  handicapping  the 
work. 

Proposals  were  received  at  Denver  on  January  24,  1916,  for  fur- 
nishing and  erecting  the  two  110-foot  steel-bridge  spans  which  will 
support  the  wood-stave  pipe  and  serve  also  as  a  highway  bridge  at 
Sun  River  crossing.  The  work  was  awarded  to  the  Des  Moines 
Bridge  &  Iron  Co.,  of  Des  Moines,  Iowa ;  the  contract  price  is  $7,000 
for  the  bridge,  f .  o.  b.  Des  Moines,  and  $2,000  for  the  erection.  At 
the  close  of  the  fiscal  year  the  bridge  steel  had  been  fabricated  and 
delivered  at  Gilman,  and  about  38  per  cent  of  it  delivered  at  the  site, 
but  high  water  an*d  heavy  roads  have  delayed  the  hauling  and 
erection. 

Proposals  were  received  on  March  20,  1916,  for  furnishing  and 
erecting  the  96-inch  wood-stave  pipe  for  Sun  River  Crossing.  One 
bid  was  received  and  was  rejected,  as  it  appeared  sufficient  time  had 
not  been  allowed  bidders  to  obtain  quotations  on  materials  for  the 
pipe.  Specifications  329  were  reissued,  requesting  proposals  on  May 
5,  1916.  The  Pacific  Tank  &  Pipe  Co.  was  the  lowest  bidder  under 
tne  advertisement,  and  its  proposal  was  accepted  for  redwood  pipe; 
the  contract  price  is  $7,800  for  the  pipe  erected.  The  required  time 
of  delivery  of  the  material  is  August  15,  1916. 

In  May,  1916,  a  small  Government  force  began  the  repair  of  the 
Sun  River  Slope  Canal,  Greenfields  division,  at  about  mile  2.5. 
The  material  underlying  the  canal  embankment  at  this  point  is  rock 
having  open  seams  through  which  surface  water  entered  and  under- 
mined the  embankment.  One  large  slide  was  refilled  and  several 
cut-off  trenches  were  excavated  in  the  rock  and  refilled  with  selected 
puddle. 
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LATERAL  SYSTEM,  GREENFIELDS  DIVTSION. 

On  July  1,  1915,  contract  615,  with  O'Connor  &  Helean,  for  the 
excavation  of  the  Greenfields,  South  Greenfields,  and  Mill  Coulee 
main  laterals,  was  about  46  per  cent  completed.  The  contractor  con- 
tinued work  with  a  force  of  about  60  teams  and  completed  the  con- 
tract on  November  6,1915,  to  which  date  the  contract  time  had  been 
extended. 

Proposals  were  received  July  1, 1915,  for  the  construction  of  laterals 
and  structures  for  the  first  unit,  Greenfields  distribution  system. 
Eight  bids  were  received  on  all  or  parts  of  the  work,  and  the  work  was 
awarded  to  the  lowest  bidders,  as  follows :  Schedules  1  to  5,  excavation 
of  laterals,  to  J.  E.  Hilton,  of  Billings,  Mont.,  at  an  estimated  amount 
of  about  $46,500;  schedules  6  to  9,  structures,  except  highway  bridges, 
to  the  West  Coast  Construction  Co.  &  Hans  Pederson,  of  Seattle, 
Wash.,  at  an  estimated  amount  of  about  $66,000;  and  schedule  10, 
highway  bridges,  to  Threet  Bros.  &  JoUey,  of  Lovell,  Wyo.,  at  an 
estimated  amount  of  about  $7,500. 

Contract  649  with  the  West  Coast  Construction  Co.  &  Hans  Peder- 
son, dated  September  2,  1915,  provided  for  completion  on  or  before 
June  30, 1916.  At  the  end  of  the  fiscal  year  about  18  per  cent  of  the 
work  had  been  completed.  Extension  of  time  has  been  granted  to 
July  26, 1916. 

Contract  650,  with  Threet  Bros.  &  JoUey,  dated  August  30,  1915. 
provided  for  completion  on  or  before  June  30, 1916.  Construction  oi 
concrete  bridge  piers  was  begun  early  in  October  and  continued 
until  December,  when  it  became  necessary  to  suspend  such  work  on 
account  of  cold  weather.  A  small  force  was  employed  during  the 
winter  on  the  erection  of  the  bridges.  As  soon  as  frost  was  out  of  the 
ground  in  the  spring  excavation  and  the  placing  of  concrete  Were 
resumed.  At  the  end  of  the  fiscal  year  the  contract  was  98  per  cent 
completed.    An  extension  of  tiine  has  been  granted  to  July  24,  1916. 

Contract  654,  with  J.  E.  Hilton,  dated  September  18, 1915,  provided 
for  the  completion  of  the  work  on  or  before  June  30, 1916.  The  con- 
tractor began  work  early  in  September  with  a  force  of  about  35  teams, 
increasing  this  later  to  about  55  teams,  and  continued  work  until 
stopped  by  frost  late  in  December.  Resuming  work  late  in  March, 
1916,  he  continued  with  about  the  same  force  as  in  the  fall  of  1915, 
though  at  times  as  many  as  75  teams  were  working.  Good  progress 
was  made  on  the  work  considering  the  late  start  made  in  the  tail.  At 
the  end  of  the  fiscal  year  the  work  was  75  per  cent  completed.  Exten- 
sion of  time  has  been  granted  to  July  24, 1916. 

SEEPAGE  AND  DBAINAGE. 

In  the  Fort  Shaw  unit,  which  contains  a  total  irrigable  area  of 
16,322  acres,  about  2,200  acres  are  affected  by  seepage  to  such  an 
extent  as  to  prevent  profitable  cultivation.  No  drainage  works  have 
been  constructed  nor  have  any  definite  designs  for  drainage  works 
been  made.  On  March  28,  1914,  the  Fort  Shaw  Water  Users'  Asso- 
ciation passed  a  resolution  requesting  that  the  United  States  take  no 
further  action  in  connection  with  the  construction  of  drainage  works 
until  formally  requested  by  the  water  users.  Since  then  no  further 
work  has  been  done  other  than  the  determination  of  seeped  and 
alkalied  areas. 
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OFEBATIOK  AND  MAINTENANCE. 
FORT  SHAW  UNIT. 

The  irrigation  season  on  the  Fort  Shaw  unit  for  the  year  1915 
extended  irom  May  1  to  October  10,  inclusive.  Portions  of  the 
project  that  have  been  unable  to  secure  suitable  stock  and  domestic 
water  through  any  other  source  were  given  a  supply  of  water  through 
the  canal  system;  delivery  of  water  for  such  purpose  began  April 
25  and  continued  until  October  27.  Another  short  run  was  made 
from  November  16  to  19,  inclusive,  in  order  to  enable  the  farmers 
to  store  a  supply  of  water  for  winter  use.  The  Fort  Shaw  main  canal 
and  all  principal  laterals  and  sublaterals  were  operated.  A  num- 
ber of  laterals  and  sublaterals,  not  used  in  1914,  were  operated  in 

1915.  No  breaks  of  importance  occurred  in  canal  banks.  Water  was 
delivered  to  164  farm  units.  The  total  amount  diverted  was  15,538 
acre-feeK  and  that  delivered  to  farms  4,653  acre-feet.  As  a  result 
of  the  unusually  large  rainfall  during  the  season  the  amount  of  water 
delivered  was  only  1.1  acre-feet  per  acre  of  land  irrigated,  compared 
to  1.73  acre-feet  per  acre  delivered  during  the  season  of  1914. 

Beginning  with  the  irrigation  year  1915,  operation  and  mainte- 
nance charges  were  deteimined  in  part  on  the  basis  of  the  quantity  of 
water  used.    The  charges  for  the  season  1915  became  due  March  1, 

1916.  For  each  acre  of  irrigable  land,  whether  irrigated  or  not.  a 
minimum  operation  and  maintenance  charge  of  90  cents  was  made, 
which  entitled  the  water  user  to  not  more  than  1  acre- foot  of  water 
per  acre  of  irrigable  land  in  the  farm  unit.  For  any  additional  water 
used  an  additional  charge  of  75  cents  per  acre-foot  was  made.  On 
account  of  the  unusually  wet  season  only  about  7  per  cent  of  the  water 
usei^  used  an  amount  m  excess  of  that  to  which  they  were  entitled 
without  additional  payment. 

Deliveries  of  water  to  any  farm  unit  were  made  during  the  periods 
and  in  the  quantities  requested  by  the  water  user,  the  quantities 
being  limited  only  by  the  capacity  of  the  lateral  or  the  size  and  con- 
dition of  the  farmer's  head  ditch.  The  period  of  delivery  to  indi- 
vidual farm  units  varied  from  one-half  day  to  16  days  and  the  quan- 
tity delivered  from  about  one-half  to  4  second-feet.  The  unusual 
amount  of  precipitation  occurring  during  the  months  that  in  this 
locality  usually  are  dry  reduced  the  necessity  of  water  for  irrigation 
to  such  an  extent  as  to  require  only  about  60  per  cent  of  the  capacity 
of  the  canal  system  in  order  to  supply  the  maximum  demand.  About 
16,000  acre-feet  of  water  were  stored  in  Willow  Creek  Reservoir,  but 
as  the  supply  of  water  in  Sim  River  was  ample  for  all  requirements 
no  stored  water  was  used  and  all  water  was  discharged  from  the  res- 
ervoir at  the  end  of  the  operation  season. 

The  early  spring  of  1916  was  dry,  and  irrigation  which  began 
May  6  became  general  by  the  middle  of  the  month,  increasing  until  tlie 
21st,  at  which  time  the  canal  was  operated  at  about  one-half 
capacity.  A  heavy  rain  and  snow  storm  on  May  24  and  25  resulted 
in  the  discontinuance  of  irrigation  operations  during  the  remainder 
of  the  month.  During  the  early  part  of  June  the  canal  was  utilized 
for  a  short  time  to  about  three- fourths  capacity. 
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Owing  to  heavy  rains  and  melting  snow  in  the  mountains  the  Sun 
River  overflowed  its  banks  during  the  latter  part  of  June,  doing 
much  damage  to  crops,  fields,  and  ditches,  and  threatening  perma- 
nent damage  by  forming  new  channels,  thereby  isolating  areas  of 
farm  land  in  the  bottoms.  On  June  21  the  flood  reached  the  highest 
sta^  within  the  memory  of  the  earliest  inhabitants.  During  the 
period  of  highest  water  it  was  necessary  to  protect  the  river  bank 
and  the  backfill  at  the  headworks  structure  of  the  Fort  Shaw  Canal 
in  order  to  prevent  serious  damage.  The  headworks  structure  and 
the  main  canal  sustained  practically  no  damage  from  the  flood,  the 
damage  to  the  system  being  confined  to  earthwork  on  three  principal 
laterals  and  their  sublaterals. 

The  outlet  gate  of  Willow  Creek  Reservoir  was  closed  March  22, 
1916,  and  the  storage  of  water  begun.  On  June  19,  on  account  of 
the  excessive  run-on  of  Willow  Creek,  the  outlet  gate,  which  has  a 
circular  openiBg  4  feet  6  inches  in  diameter,  and  which  to  this  time 
had  been  closed,-was  raised  34  inches.  On  the  following  day  it  was 
raised  an  additional  6  inches.  During  the  night  of  June  19  the 
ripening  was  increased  to  48  inches,  and  this  opening  was  retained 
throughout  the  remainder  of  the  month  of  June.  The  water  in  the 
reservoir  reached  the  maximum  stage  of  4,132.5  feet,  corresponding 
to  a  storage  of  19,600  acre- feet  on  June  30.  The  average  discharge 
of  Willow  Creek  into  the  reservoir  for  a  9i-hour  period  on  June  22 
was  3,600  second-feet,  and  at  no  time  for  10  days  did  the  flow  fall 
below  «bout  550  second- feet.  The  maximum  flow,  heretofore  re- 
corded, was  560  second-feet. 

During  the  latter  part  of  1915  maintenance  work,  which  consisted 
chiefly  in  placing  dry  paving  and  raising  lateral  banks,  was  done 
largely  by  ditch  riders.  A  number  of  measuring  devices  were  in- 
gtallea.  tsi  thespring  a  crew  placed  rock  paving  for  channel  protec- 
tion in  stretches  of  the  main  canal,  replaced  worn-out  structures, 
cleaned  laterals,  and  performed  other  miscellaneous  repair  work. 


SUtorioal  review,  Sun  River  project. 


Itam. 


1910 


1911 


1912 


1913 


19H 


1915 


1916,  to 
June  30. 


Aanag»  for  wbSdi  o&rvfob  was  prepared  to 

aopplywator 

Aoreage  Irrlsatod 

miMofeaiialoparatod 

Water  dlT«rtod(afin.fMt) 

Water  dallvered  to  land  (acre-feet) 

Pvacra  of  land  irrigated  (aore-feet) 


16,000 
4,194 
105 
30,499 
9.707 
3.30 


16,346 
6,893 
131 
34,193 
11,380 
1.65 


16,346 

6,834 

131 

30,393 

11,688 

i.71 


16,346 
7,419 
131 
30,566 
11,187 
1.50 


16,346 
6,613 
110 
34,763 
11,468 
1.73 


16,346 
4,361 
100 
15,538 
4,653 
1.10 


16,333 
3,271 
85 
5,017 
1,896 
0.83 


SETTI«EMENT. 

During  the  fiscal  year  there  were  five  homestead  entries  made  under 
the  reclamation  act,  one  relinquishment,  four  assignments,  and  three 
transfers  of  title;  no  cancellations  were  made.  A  number  of  new 
units  have  been  brought  under  cultivation  during  the  past  year  and 
the  cultivated  area  of  other  units  has  been  increased.  Farming  on  the 
Fort  Shaw  unit  is  essentially  a  dairy  or  stock-raising  proposition, 
and  the  increase  in  the  number  and  the  improvement  in  the  grade  of 
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horses,  cattle,  and  hogs  are  encouraging.  As  the  new  units  and 
adjacent  dry-land  farms  are  being  fenced,  some  difficulty  is  ex- 
perienced by  the  farmers  in  finding  sufficient  range  for  their  stock 
during  the  summer  months. 

There  is  little  noticeable  change  in*  the  population  of  the  towns  on 
the  project.  As  trading  centers,  however,  their  importance  is  gradu- 
ally becoming  more  fixed  and  business  in  general  is  increasing.  At 
Fort  Shaw  a  grain  elevator  has  been  erected,  and  the  Equity  Co- 
operative Association  has  e^ablished  a  branch  store  and  is  handling 
produce  and  conducting  a  general  mercantile  business. 

Settlement  data,  Fort  Shato  unit,  Sun  Rirer  project. 


Item. 


Total  number  of  forms  on  project 

Population 

Number  of  irrigated  forms 

Operated  by  owners  or  maoagers. . . . 

Operated  by  tenants 

Population 

Number  of  towns 

Popufotlon 

Total  population  in  towns  and  on  l^ms. 

Number  of  public  schools 

Number  of  churches 

Number  of  banks 

Tbtil  capital  stock 

Total  deposits 

Total  depositors 

Number  of  relinquishments 

Number  of  eanoeilations 

Homestead  entries 


1812 


196 


176 
146 
30 


1913 


195 


179 
141 


1914 


199 

623 

172 

159 

13 

490 

3 

203 

726 

4 

3 

1 

S20,000 


1915 


270 

fiOO 

200 

126 

74 

566 

3 

173 

739 

4 

3 

1 

$20,000 
$44,000 

aoo 

6 


1916 


265 

1600 

204 

U32 

172 

1575 

3 

ini 

>785 

4 

4 

1 

$20,000 

$61,000 

254 

1 


1  Estimated. 


PBINCIPAL  CHOPS. 


Considering  the  units  in  the  Fort  Shaw  unit  using  water  in  the 
years  1914  and  1915,  there  was  an  increase  of  $1.04  per  acre  in  the 
average  crop  value  for  1915  compared  to  that  for  the  previous  year. 
The  total  area  in  crop  in  1915  was  7,504  acres,  which  was  an  increase 
of  625  acres  over  that  of  1914.  The  gross  value  of  crops  produced  in 
the  Fort  Shaw  unit  amounted  to  $127,388.47.  Alfalfa  was  the  prin- 
cipal crop,  there  being  3,873  acres,  or  about  52  per  cent  of  the  culti- 
vated area,  in  that  crop.  Other  crops  of  importance  were  oats,  wheat, 
barley,  and  potatoes.  On  units  using  water  the  increased  yield  of 
potatoes  was  39  per  cent  and  of  oats  18  per  cent.  On  account  of  the 
unusually  large  amount  of  rainfall  in  July,  1915,  which  amounted  to 
6.33  inches,  the  first  cutting  of  alfalfa  was  badly  damaged,  and  the 
quantity  of  marketable  hay  was  less  than  in  1914.  Prices  of  farm 
products  were  as  follows:  Baled  alfalfa,  $7  to  $13  per  ton;  wheat,  75 
cents  to  $1.10;  oats,  38  to  52  cents;  barley,  48  to  60  cents;  and  pota- 
toes, 30  to  75  cents  per  bushel.  Farmers  who  engaged  in  stock  feed- 
ing realized  the  best  returns  from  their  crops.  The  spring  of  1916 
has  been  cold  and  backward,  but  the  crop  outlook  for  the  season  is 
encouraging. 
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Crop  report,  irrigated  farms,  Bun  River  project ,  Fort  Shaw  unit,  Montaiia,  year 

of  1915. 


Irrigated  crop. 


Area 
(acres). 


Unit 
of  yield. 


Yields. 


Total. 


Average 
per  acre. 


Values. 


Per  unit 
of  yield. 


Total. 


Per  acre. 


Alfalfa  hay 

Alfalfa  seed 

Apples 

Parley 

Beans 

Beets,  sugar 

Clover  hay 

Indian  com 

Com  fodder 

irults,  small 

Garden 

Bay,  except  above 

IfiDetseed. 

Oals..\ 

Onions 

Pasture. ■ 

Peas. 

Potatoes,  white. 

Rye 

Wheat 

Total  cropped  acreage. 


Irrigated,  no  crop.. 


3,706 

34 

2 

345 
2 
2 
9 
1 
6 
3 
79 

379 

3 

1,033 

3 

213 

5 

-147 

4 

891 


Tons 

Bushels. 
Pounds. 
Bushels. 

..do 

Tons 

..do..... 
Bushels. 
Tods 


7,888 
63 
3,300 
6,946 
20 
22 
15 
20 
15 


2.1 

1.6 
1,700 
28 
10 
11 

1.7 
20 

3 


16.00 

12.04 

.03 

.64 

.50 

5.00 

8.00 

.60 

5.93 


Tons 

Bushels. 

...de 

..do , 


240 

75 

36,260 

717 


23 

35 

358 


8.36 
.80 
.45 

1.21 


Bushels.. 

..do , 

..do , 

..do 


115 

27,673 

56 

19,351 


23 
188 
14 
22 


146,868 

638 

97 

4,438 

50 

110 

117 

12 

89 

1,055 

7,947 

2,007 

60 

16,321 

869 

2,245, 

144  *♦ 

13,837 

36 

18,180 


112.65 
18.76 
48.50 
18.08 
33.43 
55.00 
13.00 
12.00 
18.00 

301.45 

loaeo 

7.21 
20.00 
1&80 
434.62 
ia54 
28.76 
94.13 

9.10 
2a  39 


16,665 


18 


Total  and  average. 


115,129 


Areas. 


Totaliirigated  acreage ^4,261 


Total  irrigable  area  farms  reported  . 

Total  irrigable  area  farms  reported 

(less  temporary  deductions  on 

account  of  seepage,  etc.) 

Total  irrigated  area  farms  reported : 
Under  water-right  applications. 

Under  rental  contracts 

Total  cropped  area  fams  reported. . 


Acres. 


9,026.78 


8,032.85 

4,116.80 

126.50 

6,665.00 


Farms. 


164 


164 

160 

4 

164 


17.29 


Per  cent 

of 
project. 


6&3 


40.3 

25.3 

.7 

4a8 


1  On  IM  units  using  water,  4,343  acres  irrigated  and  cropped;  2,422  acres  cropped  without  irrigation. 
An  additional  18  acres  irrigated  on  United  States  reserves,  town  sites,  etc.,  without  crop. 

Crop  report,  units  farmed  "  dry,'*  Fort  8haw  unit.  Sun  River  project,  Montana, 

year  of  1915. 


Area 
(•cree). 

Unit 
of  yield. 

Yields. 

Values. 

Gnf. 

Total. 

Average 
per  acre. 

Per  unit 
of  yield. 

Total. 

Per  acre. 

AlteH^        ..  T - 

167 

47 

6 

8 

9 

119 

109 

80 

13 

231 

Tods 

Busheto... 

Tons 

Bushels... 
Acres 

304 
1,019 

108 

1.8 
31.68 

1 
13.60 

16.00 
.60 

6.00 

1.60 
88.57 

6.93 
.45 

3.00 
.60 
.05 

81,825 

611 

36 

173 

775 

055 

3,653 

160 

1,226 

3;845 

Iia90 

Bailey 

13.01 

dflivtr  haT.  ••.->' T---T 

6.00 

TtaoL r ,  T.,. , 

31.50 

Oawlfw     ,,,, 

88.57 

HaT.  axMDt  above. , . . 

Tons 

Bushels... 
Acres 

138 
6,895 

1.16 
34.0 

7.97 

oSt'**'^'* 

16.70 

Pistme. 

3.00 

Pfltatnm  irhlte 

Bushels... 
...do 

Tota 

3,453 
4,047 

and  average 

188.3 
18.4 

94.33 

i^S!^\™.^:::::::..::: 

17.44 

) ..•••.•.. 

Totattfopped  acreage. 

830 

13,258 

14.60 

Areas. 

Acres. 

Farms. 

Percent 
of  project. 

Inrigade  ana  f^rnis  raported 
Cropped  area  farms  reported 

1,099.47 
830.38 

31 
81 

Ow6 

6.1 

<I1809*— 16 16 
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PUBLIC  NOTICES  AND  OBDEBS. 
PUBLIC  NOTICE,  JANUABT  16,  1916. 

1.  In  pursuance  of  the  provisions  of  the  reclamation  act  of  June 
17,  1902  (32  Stat.,  388),  and  acts  amendatory  thereof  and  supple- 
mental thereto  and  in  particular  the  reclamation  extension  act  of 
August  13,  1914  (88  Stat.,  686),  section  6  of  which  authorizes  the 
Secretary  of  the  Interior  to  fix  the  due  date  for  operation  and  main- 
tenance charges,  notice  is  hereby  given  that  hereafter  until  further 
notice  for  all  lands  under  the  Fort  Shaw  unit,  Sun  River  project, 
Montana,  the  operation  and  maintenance  charge  for  anv  irrigation 
season  shall  be  due  and  payable  on  March  1  of  the  following  cal- 
endar year. 

2.  The  operation  and  maintenance  charges  for  the  irrigation  sea- 
son of  1916  and  for  each  irrigation  season  thereafter  until  further 
notice  shall  be  due  March  1  'of  the  following  year,  and  each  acre  of 
irrigable  land,  whether  irrigated  or  not,  shall  be  charged  with  a 
minimum  operation  and  maintenance  charge  of  $1.10,  which  will 
permit  delivery  of  not  more  than  1^  acre-feet  per  acre,  and  should 
further  quantities  be  needed,  they  wUl  be  furnished  at  the  rate  of  50 
cents  per  acre- foot. 

3.  The  provisions  of  this  public  notice  cover  all  lands  subject  to 
public  notice  heretofore  issued  for  the  said  project. 

4.  Except  as  hereinabove  provided,  all  the  terms  and  provisions  of 
existing  puplic  notices  and  orders,  and  in  particular  the  public  notice 
of  March  26,  1916,  for  the  Fort  Shaw  unit  shall  remain  unchanged. 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

FINANCIAL  STATEMENT. 


[Financial  ftatement  In  detail,  showing  assets,  liabilities,  leseires,  and  capital,  given 

In  appendix,  p.  713.] 

Feature  costs  of  Sun  River  project  to  June  SO  1916. 


Features. 


Bubfeatura. 


Prfnolpsl 
feature^ 


Examination  and  surveys. 

Btoraee  system: 

Warm  Sprines  site ■ 

Bowl  Creek  diversion 

Basin  Creek  diversion 

Beaver  Creek  site 

Willow  Cieek  storage 

Pishkun  Reservoir 

Muddy  Creek  Reservoir 

Benton  Lake  Reservoir 

Administrative  general  expense . . . 

Canal  system: 

Fort  Bhaw  Canal 

Pishkun  Reservoir  Supply  Canal.. 
Bun  River  Slope  Canal— 

Sprine  Vallev  diviskm 

Greenfields  division 

Teton  River  Slope  Canal 

Greenfields  Lake  Canal 

Healey  Buttes  Canal 

BunnvBide  Canal 

Admmistrative  general  expense . . . 

liataral  system: 

Fort  Bhaw  Canal 

Teton  Rlvw  Slope  Canal 


132,719.33 

1,776.15 

41.88 

16,767.47 

268,736.07 

1,916.51 

3.27 

1,176.89 

2,244.74 


233,088.52 
,119,733.35 

616,527.17 

162,992.96 

19,719.76 

101.93 

449.85 

1,782.09 

8,903.82 


206,362.21 
464.17 


148,115.71 


835,372.41 


2,162,947.86 
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Feature  costs  of  Sun  River  project  to  June  30,  1916 — Contmued. 


Features. 


Subfeatore. 


Frfiic^Md 
featuie. 


Lateral  system—Continaed. 
Stm  River  Sloge  Canal— 

Sprlnj;  Valley  unit 

Greenfields  first  unit 

Greenfields  second  unit 

AdministratiYe  general  expense . 

Fann  units: 

Fort  Shaw 

Sun  River  Slope  Canal— 

Greenfields  first  unit 

Greenfields  second  unit 

Administrative  general  expense. 


SI,  294.  M 

187,079.62 

857.32 

9,453.25 


8,052.46 

7,613.02 
762.25 
996.51 


Permanent  Improvements  and  lands: 

Buildings 

Roads 

Real  estate  and  permanent  improvements.. 
Administrative  general  expense 


15,838.48 

34,154.45 

23,044.13 

864.42 


Telepbone  system 

Plant  account 

Operation  and  maintenance  charges  transferred  to  and  compounded 
with  construction  charges 


8405,001.53 


12,426.24 


73,901.43 
22,260.08 
42,475.48 

2,810.71 


Gross  construction  cost  of  Sun  River  project  to  June  30, 1916. 
Less  revenues  earned  during  construction  period: 

Rental  of  buildings 

Rental  of  gracing  and  farmland 

Rentals  and  tolls,  telephone 

Ckmtractors'  freight  refunds 

Sale  of  town-site  lots : 

Otlier  revenues  unclassified 

Profits  on  mess-house  operations 

Profits  on  mercantile-store  operations 

Profit  on  hospital  deductions 


8, 094, 6U.  45 


11,284.57 
7,590.71 
301.65 
16,027.97 
8,268.19 
21,282.06 
4,716.47 
2,885.11 
771.85 


78,078.57 


Net  cost  of  construction  of  project  to  June  30, 1916. 


8,021,532.88 


Estimated  cost  of  contemplated  work,  Sun  River  project,  during  the  fiscal 

year  1917. 


Features. 


Subfeature. 


Principal 
feature. 


Examination  and  surveys: 

Cooperative  gating  by  United  States  Geological  Survey. , 

Reoonnaisfliaivoe  surveys 

Examination  of  lands 


11,500 

2,200 

300 


Storage  works: 

Son  River  storage— Investigations. 

Willow  Creek  Dam..  •• 

Elslikun  Reservoir 


7,070 
1,750 
2,550 


Oanalmtem: 

Pianknn  Supply  Canal 

San  River  Slope  Canal- 
Spring  Valley  division. 
CTreenflelds  division . . . . 

Lateral  system: 

Greenfields  first  unit 

Greenfields  seoond  unit . . . 


33,160 

4,340 
2,060 


131,500 
10,200 


Farm  units— Greenfields  distribution  system 

Pennanent  improvements  and  land : 

Sun  River  Crossing— Bridge  and  road.. 

Operation  and  maintenance  road  along  North  Sidecanals 

Telepbone  system: 

wUlow  Creek  Reservoir  to  North  Sidelines 

Greenfields  first  unit. 

Operation  and  maintenance  durimr  construction— Greenfields  first  unit. 
OpoBtlon  and  maintenance— Public  notice,  Fort  Shaw  unit 

Ho8pitil8.*J!'.*.!'.'.!'ir.llI!iy.'.*.*.!'.'.*.."..........l...... 

Mercantile  stores 


5,100 
5,700 


700 
4,600 


4,000 
200 
100 


84,000 
11,370 

39,560 


141,700 
3,600 


10,800 


5,300 
5,870 
10,600 


4,300 


287,000 
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L.  H.  Mitchell,  project  manager,  Savage,  Mont 
IfOGATIOK. 

Gounties :  Richland  and  Dawson,  Mont ;  McKenzie,  N.  Dak. 

Townships :  18  to  26  ^.,  Rs.  56  to  60  E.,  Montana  meridian ;  150  to  152  N^ 
R.  104  W.,  fifth  principal  meridian. 

Railroads:  Northern  Pacific,  Great  Northern,  and  Missouri  River. 

Railroad  stations  and  estimated  population  January  1,  1916:  Intake,  75; 
Burns.  25;  Savage,  275;  Crane,  40;  Sidney,  1.100;  and  Falrview,  Mont,  600; 
Dore,  N.  Dak.,  80. 

WATEB  SXTPPLY. 

Source  of  water  supply:  Yellowstone  River. 
Area  of  drainage  basin :  66,000  square  miles. 

Annual  run-off  in  acre-feet:  Yellowstone  River  at  Intake,  Mont.  1915, 
10,423,000;  maximum  since  1909,  13.200,000;  minimum  since  1909,  8,900,000. 

AGBICTJIiTURAL  AND  CLIMATIC  CONDITIONS. 

Area  for  which  the  service  is  prepared  to  deliver  water,  season  of  1916: 
42,800  acres. 

Area  under  rental  contracts,  season  of  1916:  27,798  acres. 

Area  under  water-right  applications,  season  of  1916 :  2,485  acres. 

Length  of  irrigating  season :  May  1  to  October  10 — 163  days. 

Average  elevation  of  Irrigable  area :  1.900  feet. 

Rainfall  on  irrigable  area :  10-year  average,  15.9  inches :  1915, 17.72  inches. 

Range  of  temperature  on  irrigable  area :  — 46"  to  110    P. 

Oharacter  of  soil  of  irrigable  area:  Deep  sandy  loam  predominates,  some 
alkali  and  gumbo. 

Principal  products :  Grain,  forage  cr<^s.  and  vegetables. 

Principal  markets:  Minneapolis.  St  Paul,  and  Duluth.  Minn.;  local  markets 
consume  forage  crops  and  vegetables. 

LANDS  OPENED  EOS  IBBIOATION. 

Dates  of  public  notices  and  ordefs :  December  21.  1908 ;  March  7,  March  24. 
May  1.  August  28,  and  November  8.  1911 ;  March  1  and  April  30, 1912 ;  February 
26,  May  28,  June  23.  and  July  21, 1913 ;  January  19.  March  4,  and  September  24. 
1914 ;  February  5.  March  2,  March  17,  and  March  20,  1915 ;  January  29,  March 
16,  and  April  12,  1916. 

Location  of  lands  opened:  Tps.  18  and  19  N.,  R.  57  B.;  Tps.  19  and  20  N., 
R.  58  E. ;  Tps.  21,  22,  23,  24,  and  25  N..  R.  59  E. ;  and  T.  24  N.,  R.  60  E..  Montana 
principal  meridian;  Tps.  150  and  151  N..  R.  104  W..  fifth  principal  meridian. 

Present  status  of  irrigable  area  opened :  8,968  acres  entered  subject  to  the  rec- 
lamation act ;  167  acres  open  to  entry ;  1,068  acres  State  land ;  31,812'  acres 
private  land. 

Limit  of  area  of  farm  unit :  Public.  80  acres ;  private.  160  acres. 

Duty  of  water :  2i  acre-feet  per  acre  per  annum  at  the  farm. 

Building  charge  per  acre  of  Irrigable  land :  $42.50  and  $45 ;  rental  charge  for 
1916.  50  cents  per  acre  for  1}  acre-feet ;  additional  water  at  the  rate  of  50  cents 
per  acre-foot 

Annual  operation  and  maintenance  charge :  75  cents  per  acre  for  1  acre-foot ; 
additional  water  at  the  rate  of  50  cents  per  acre-foot^ 
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GHBGNOIfOGIOAL  STJMHABY. 

Reconnoissance  made  and  preliminary  surveys  began  in  1006. 
Construction  recommended  by  board  of  engineers,  April  23,  ldOi» 
Construction  authorized  by  Secretary,  May  10,  1004. 
Lower  Yellowstone  Dam  completed,  February  10,  1010. 
First  irrigation  by  Reclamation  Service,  season  of  1000. 
Entire  project  87  per  cent  completed,  June  30,  1016. 

IBBIOATION  FLAN. 

The  Irrigation  plan  of  the  Lower  Yellowstone  project  provides  for  the  diver- 
sion of  water  from  the  Yellowstone  River  at  a  point  18  miles  below  Glendive, 
Mont.,  into  a  canal  on  the  west  side  of  the  river  \7hich  extends  down  the 
valley  to  the  confluence  of  the  Y^ellowstone  and  Missouri  Rivers,  conveying 
water  for  the  irrigation  of  land  lying  between  the  canal  and  the  Yellowstone 
River.  The  fall  of  the  water  which  will  be  discharged  from  the  main  canal 
into  lateral  KK  at  a  point  10  miles  below  the  headgates  will  be  utilized  to 
operate  turbines  direct  connected  to  centrifugal  pumpsf  for  raising  water  to 
irrigate  approximately  3,000  acres  of  excellent  bench  land. 

The  completed  features  are  the  Lower  Yellowstone  Dam  and  diversion  works, 
the  main  canal  for  a  distance  of  66.4  miles,  and  the  complete  lateral  system 
in  connection  therewith.  Sublaternls  and  extensioas  of  a  few  main  laterals 
will  be  constructed  as  the  needs  of  water  users  require. 

The  features  for  future  construction  are  the  pumping  plant,  the  remaining 
5  miles  of  the  main  canal,  and  about  52  miles  of  laterals,  which,  when  com- 
pleted, wUl  irrigate  approximately  15,500  acres. 

SXTKHABY  OF  GENERAL  DATA  FOR  LOWER  YELLOWSTONE 
PROJECT  TO  JUNE  30,  1916. 

Areas: 

Irrigable  acreage  when  project  is  complete 60, 116 

Public  land  entered,  June  80,  1016 15, 002 

Public  land  open  to  entry,  June  30,  1016 167 

Public  land  withdrawn,  June  30,  1016 1,608 

State  land,  June  30,  1016 1,653 

Private  land,  June  30,  1016 , 40,  606 

Acreage  service  could  have  supplied  season  of  1015 42, 300 

fiStimated  acreage  service  can  supply  July  1,  1017 42, 300 

Acreage  actually  irrigated,  season  of  1015 12, 656 

Acreage  cropped  under  irrigation,  season  of  1015 11, 000 

Acreage  dry  farmed  and  cropped,  season  of  1015 10,466 

drops: 

Value  of  Irrigated  crops,  season  of  1015 $104,  Oil.  00 

Value  of  irrigated  crops  per  acre  cropped $16. 18 

Value  of  dry-farmed  crops,  season  of  1015 $107, 588. 00 

Value  of  dry-farmed  crops  per  acre  cropped $10.30 


Finances: 

Estimated  cost  of  completed  project $3, 332, 751. 65 

Total  construction  cost  to  June  30,  1016,  including  supple- 
mental construction $2, 803, 218. 48 

Per  cent  complete  June  30,  1016,  including  supplemental 

construction 87 

Appropriation  for  fiscal  year  1017,  total  for  operation  and 

maintenance ; $30, 000. 00 

Estimated  per  cent  complete  June  30, 1017 87 

Announced  construction  charges  per  acre $45. 00  and  $42. 50 

Supplemental  construction  cost  to  June  30,  1016 62, 820. 73 


Appropriation,  fiscal  year  1016." $70, 000. 00 
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Expenditures  during  fiscal  year  chargeable  to  1916  appropria- 
tion : 

Disbursements $21, 246.  IS 

Transfers 2, 695. 14 

$23, 941. 27 

Registered  liabilities  chargeable  to  1916  appro- 
priation       2, 648. 17 

$2G,  589. 44 

Unencumbered  balance  July  1,  .1916 $43,410.56 

Repayments : 

CJonstruction  charges — 

Accrued  to  June  30,  1916 $67,770.53 

Collected  to  June  30,  1916 $9,979.25 

Uncollected  June  30,  1916 $57, 791. 28 

Operation  and  maintenance  charges  (public  notice) — 

Accrued  to  June  30,  1916 $138, 453. 74 

Collected  to  June  30,  1916 $35,735.23 

Uncollected  June  30, 1916 $102, 718. 51 

Water-rental  charges — 

Accrued  to  June  30,  1916 $27,176.94 

Collected  to  June  30,  1916 $21, 836. 72 

Uncollected  June  30,  1916 .. $5, 340. 22 

Drainage : 

Estimated  acreage  damaged  by  seepage  to  June  30,  1916 1, 300 

Miles  of  drains  built  to  June  30, 1916,  open 5. 6 

Estimated  acreage  protected  by  drains  built  to  June  30, 1916.  1, 000 

Estimated  acreage  to  be  protected  by  authorized  system 1, 600 

Expended,  to  June  30,  1916,  on  drainage  works  completed 
and  uncompleted $62. 079. 73 

HISTOBY  OF  CONSTBUCTION  AND  ENGINEERING  FEATURES. 
MAIN   CANAL  AND  LATERALS. 

The  main  canal  of  the  Lower  Yellowstone  project  heads  on  the 
north  bank  of  Yellowstone  River  about  18  miles  below  Glendive.  It 
has  a  capacity  of  830  second-feet  and  is  built  on  the  low  grade  of 
approximately  6  inches  to  the  mile  for  the  first  46  miles.  There  is 
much  heavy  construction  work  in  the  first  25  miles,  and  the  excava- 
which  are  frequent  at  this  point.  The  structures  on  the  main  canal 
are  of  concrete,  built  with  heavy  gravity  section  to  resist  ice  gorges, 
which  are  frequent  at  this  point.  The  structures  on  the  main  canal 
are  built  of  remforced  concrete,  the  most  important  being  the  cross- 
ings of  the  wide  cross-drainage  channels.  The  larger  streams  are 
crossed  by  box-shaped  conduits  on  grade  or  by  siphons,  the  smaller 
streams  by  culverts  under  and  flumes  over  the  canal. 

During  the  winter  of  1904r-5  plans  for  the  first  four  divisions,  about 
84  miles  of  the  main  canal,  were  prepared.  These  plans  were  exam- 
ined and  approved  in  March,  1905,  by  a  board  of  engineers  consisting 
of  Messrs.  J.  H.  Quinton,  A.  J.  Wiley,  and  H.  N.  Savage.  Proposals 
for  this  portion  of  the  canal,  including  earthwork  and  structures, 
submitted  under  specifications  No.  31,  were  opened  on  June  1, 1905. 
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A  contract  for  the  earthwork  on  division  1  was  entered  into  on  July 
22,  1905.  This  contract  was  suspended  in  March,  1906,  when  it  was 
29.2  per  cent  completed,  on  account  of  the  insolvency  of  the  contract- 
ors. Proposals  for  the  remainder  of  the  work  under  this  contract 
were  opened  on  May  3,  1906,  and  a  contract  therefor  was  executed 
on  June  4, 1906.    The  work  was  completed  on  March  7, 1909. 

A  contract  for  the  earthwork  on  divisions  2,  3,  and  4  of  the  canal 
was  executed  on  July  21, 1905.  On  account  of  advances  in  the  prices 
of  material  and  labor,  the  contractors  refused  to  begin  work,  and 
the  contract  was  therefore  suspended.  After  readvertisement  a 
contract  for  division  2  was  executed  on  May  12,  1906,  and  the  work 
was  completed  on  May  15,  1908.  A  contract  for  division  4  was  exe- 
cuted April  30, 1906,  and  completed  on  September  30, 1908.  No  pro- 
posals for  division  3  were  received,  but  a  contract  was  executea  on 
mformal  proposals  July  26, 1906,  and  the  work  completed  on  August 
21,  1908. 

A  contract  for  the  structures  on  divisions  1,  2,  and  3  was  executed 
on  July  24,  1905,  work  was  begun  in  August,  1905,  and  the  contract 
was  assumed  by  the  original  contractors'  sureties  on  October  26, 1906. 
A  supplementary  contract  was  entered  into  on  January  10,  1910, 
eliminating  the  Linden  Creek  flume  and  Nelson  Slough  sluiceway 
from  the  contract.  Work  under  the  supplementary  contract  was 
completed  on  November  4,  1908.  The  Linden  Creek  flume  and 
sluiceway  were  readvertised  under  informal  specifications,  and  pro- 
posals were  opened  on  March  28, 1908.  All  proposals  received  were 
rejected,  but  a  satisfactory  informal  proposal  was  received  later,  and 
a  contract  was  awarded  on  May  15,  1908. 

On  November  15,  1905,  proposals  under  Specifications  No.  60  for 
the  earthwork  on  divisions  5  to  9  of  the  main  canal  and  on  the  lateral 
system  were  opened.  The  work  on  divisions  5,  6,  7,  and  9  of  the 
main  canal  and  on  laterals  A  to  M,  except  F,  was  contracted  for  in 
December,  1906,  but  the  contracting  company  went  into  the  hands  of 
a  receiver  before  work  was  commenced.  A  new  contract  was  entered 
into  on  behalf  of  the  sureties  on  April  20, 1906,  division  9  of  the  main 
canal  being  eliminated  from  the  contract  by  agreement,  and  the  work 
was  completed  on  September  30, 1908.  Lateral  N  was  contracted  for 
on  December  16,  1905,  and  completed  September  25,  1907.  Division 
8  of  the  main  canal  and  laterals  F,  O,  and  P  were  contracted  for 
soon  after  the  opening  of  proposals,  but  the  contracting  company 
passed  into  the  hands  of  a  receiver  in  February,  1906,  making  neces- 
sary the  suspension  of  the  contract.  A  new  contract  on  behali  of  the 
sureties  was  entered  into  on  May  1, 1906,  and  the  work  was  completed 
on  July  81, 1908. 

Proposals  for  the  structures  on  divisions  5  to  9  of  the  main  canal 
and  on  laterals  A  to  P,  inclusive,  were  requested  for  opening  on 
April  12,  1906.  No  proposals  were  received,  and  the  contractor  for 
the  structures  on  division  4  of  the  main  canal  was  asked  to  submit 
an  informal  proposal  for  the  work.  A  contract  was  executed  on 
August  7, 1906,  and  the  building  of  the  structures  was  completed  on 
December  28,  1908,  the  structures  on  divisions  8  and  9  having  been 
previously  eliminated  from  the  contract  by  agreement.  Proposals 
for  the  construction  of  laterals  and  waste- water  ditches  from  the 
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main  canal  headworks  to  Newlon  and  for  structures  were  opened  on 
December  15,  1906.  No  satisfactory  proposals  were  received,  and 
the  work-  was  eventually  executed  under  informal  contracts,  being 
completed  in  December,  1908.  A  dam  at  Nelson  Slough  to  protect 
the  bank  of  the  main  canal  was  built  under  informal  contract,  the 
work  being  completed  on  December  24,  1907.  Three  reinforced 
concrete  flumes  and  a  number  of  Culverts,  turnouts,  and  other  small 
structures  between  the  headworks  and  Newlon  were  built  by  Gov- 
ernment forces. 

During  the  fiscal  year  .1910  work  under  several  minor  contracts, 
for  the  construction  "of  small  laterals,  waste-water  ditches,  etc.,  was 
carried  on  and  some  similar  work  was  done  by  Government  forces. 

Petitions  were  received  during  the  summed  of  1911,  signed  by  about 
50  landowners  adjacent  to  the  irrigated  land,  requesting  that  the 
canals  be  extended  to  their  holdings.  Proposals  for  this  work  were 
opjened  August  9,  1912.  Schedule  1,  covering  the  extension  of  4.6 
miles  of  lateral  K ;  schedule  2,  covering  4.7  miles  of  main  canal  and 
4.9  miles  of  lateral  Q  system ;  and  schedule  3,  providiqg  for  extension 
of  lateral  D  for  1.3  miles,  were  awarded  under  separate  contracts.  No 
bids  were  received  for  schedule  4,  covering  the  structures  on  the 
above  extensions,  and  the  work  was  done  by  Government  forces.  The 
work  on  the  above  schedules  was  completed  in  the  spring  of  1913. 

Minor  construction  carried  on  under  operation  and  maintenance 
consisted  of  small  lateral  extensions,  installation  of  lateral -checks, 
farm  turnouts,  and  bridges  and  culverts  on  road  crossings. 

LOWER  YEULOWSTONE  DAM. 

Lower  Yellowstone  Dam  is  a  rock-filled  timber  crib  weir  on-  a  pile 
foundation.  It  is  700  feet  long  and  raises  the  water  level  of  the  nver 
about  5  feet.  The  dam  is  specially  designed  to  resist  ice  action, 
having  an  upstream  slope  of  3  to  1,  an  ogee  downstream  face,  and  a 
heavy  rock  apron. 

Proposals  for  the  construction  of  the  dam  were  opened  on  Decem- 
ber 5,  1905.  The  bids  were  considered  excessive,  and  the  proposals 
were  rejected.  The  work  was  readvertised,  and  proposals  were  opened 
on  May  10,  1906.  The  lowest  bidder  was  unable  to  give  satisfactory 
bond,  and  the  work  was  offered  to  the  next  lowest  bidder. "  This  firm 
refused  to  execute  a  contract,  and  the  work  was  finally  awarded  to  the 
third  lowest  bidder.  The  contract,  which  included  the  dam  proper, 
the  concrete  abutments  at  the  south  end  of  the  dam,  and  the  oike 
from  this  abutment  to  a  small  hillock  on  Joes  Island,  was  executed 
on  September  21, 1906,  and  construction  was  begun  late  in  the  fall  of 
1906.  Following  a  controversy  in  regard  to  changes  in  the  materials 
of  construction,  the  contractor  discontinued  operations,  the  contract 
was  suspended  on  September  15,  1908,  and  the  construction  of  the 
dam  was  undertaken  by  Government  forces.  Construction  was  com- 
pleted on  Februry  19,  1910. 

No  construction  work  was  carried  on  during  the  past  fiscal  year. 

SEEPAGE  AND  D&AIKAGE. 

The  total  area  on  the  project  that  has  become  unfit  for  cultivation 
due  to  seepage,  since  the  opening  of  the  project  in  1909,  is  1,239 
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acres.  This  area  has  not  varied  materially  during  the  past  three 
years.  Seepage  is  increasing  in  some  localities  and  decreasing  in 
others.  Limited  areas  of  water-logged  land  have  been  reclaimed 
as  the  result  of  proper  irrigation  and  cultivation,  and  a  few  tracts 
adjacent  to  constructed  drains  have  shown  improvement  as  a  result 
of  lowering  of  the  ground-water  table. 

Drainage  line  No.  1  was  projected  to  relieve  about  500  acres  of 
water-logged  land  immediately  north  of  Sidney,  and  to  protect  a 
total  area  of  about  2,500  acres.  The  plans  for  this  line  contem- 
plated 5  miles  of  closed  drain  and  2  miles  of  deep,  open  drain.  Con- 
struction was  begun  on  August  5,  1913,  and  suspended  December  12, 
1914,  when  5.37  miles  had  l^n  excavated.  The  completion  of  drain 
line  No.  1  and  the  construction  of  other  necessary  drains  are  de- 
pendent on.  an  increased  construction  charge  to  cover  the  cost  of 
drainage. 

OPEKATIOK  AND  MAINTENANCE. 


The  canal  system  of  the  Lower  Yellowstone  project  consists  of 
66.3  miles  of  main  canal  and  146.6  miles  of  laterals.  The  irrigable 
lands  reached  by  this  canal  ^stem  stretch  along  the  Yellowstone 
River  from  Intake,  Mont.,  to  tne  Missouri  River,  and  vary  in  width 
from  one-half  mile,  or  less,  at  the  upper  end  to  5  miles  in  the  Fair- 
view  district. 

Water  was  turned  into  the  main  canal  on  April  22,  1915.  for  the 
purpose  of  sluicing  out  weeds.  This  continued  for  several  days,  the 
weeds  being  turned  out  at  each  sluiceway  along  the  canal  for  a  suffi- 
cient- length  of  time  to  enable  the  water  to  run  clear.  The  first  de- 
livery was  made  on  April  29  and  the  last  on  October  10.  The  water 
was  tumd  out  for  two  periods  of  10  days  each  in  September,  leaving 
151  days  of  actual  canal  operation. 

The  canal  system  as  constructed  provided  for  the  irrigation  of 
42J329  acres,  not  including  lands  under  the  pumping  unit,  which  is 
only  partly  completed,  but  including  lands  which  are  temporarily 
exempt  from  water  charges,  such  as  timber  and  brush  and  water- 
logged areas.  The  total  acreage  for  which  crop  and  other  statistics 
are  gathered  comprises  all  lands  covered  bv  rental  or  water-right 
applications,  including  delinquents.  For  the  season  of  1915  mis 
amounted  to  889  farms. 

Water  was  delivered  to  260  farms  with  an  irrigable  area  of  21,888 
acres,  of  which  12,656  acres,  or  57  per  cent,  were  irrigated.  This 
amounted  to  an  average  of  49  acres  irrigated  per  farm,  and  35  acres 
dry  farmed.  Considering  the  total  of  389  farms,  the  irrigated  area 
per  farm  is  32  acres,  with  47  acres  dry  farmed.  The  following 
statistics  give  results  for  Montana  and  North  Dakota : 


IfontaiuL 


Farma. 


ATM 


North  Dakota. 


Fauna. 


ATM 


TotaL 


Fanna. 


ATM 

(acne). 


WUm9,vtSUtikbUx 

Vadarnntal  and  water  right 
l4Bdiliil«rtad 


401 
808 
196 


80,096 
28,318 
1^600 


110 
97 
06 


11,334 
9,300 
4,099 


6U 
999 


48,999 
80^  6U 
12,969 
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A  total  of  163  miles  of  canals  were  in  use  or  operated  during  the 
season.  The  main  canal  was  operated  for  its  entire  length  of  66.3 
miles,  and  96.7  miles  of  laterals  were  in  use  at  various  times;  38  miles 
of  laterals  that  were  available  for  the  distribution  of  water  were  not 
operated  as  the  adjacent  land  owners  made  no  requests  for  water. 
Only  30  per  cent  of  the  land  for  which  water  was  available  was 
actually  irrigated,  and  the  delivery  of  this  water  required  the  opera- 
tion of  81  per  cent  of  the  available  canals. 

Historical  review,  Lower  YeUowstone  project. 


Item. 


1911 


1912 


1913 


1914 


1915 


1919 

to 

JniMSOi 


Acreare  for  which  service  was  prepared  to  supply  water 

Acreape  irrif^ated 

Miles  of  canal  operated 

Water  diverted  (acre-feet) 

Water  delivered  to  land  (acre-feet) 

Per  acre  of  land  irrigated  (acre-feet) 


37,867 
15,445 
158 
52,542 
21,799 
1.41 


37,880 
5,068 
125.5 

15,404 

6,058 

1.19 


37,799 

7,660 

133 

30,068 

10,250 

1.34 


36,250 

5,743 

151 

25,760 

9,143 

1.60 


42,300 
12,656 
163 
40,141 
17.970 
1.42 


42,300 

1,582 

138 


1,875 
0.87 


SETTI.EMENT. 

The  prosperity  of  irrigation  farmers,  where  sugar  beets  and  fruit 
can  not  be  raised,  depends  upon  the  acreage  of  alfalfa.  When  com- 
paring the  6,055  acres  in  alfalfa  with  the  total  irrigable  area  of  42,329 
acres,  it  would  appear  at  first  that  the  settlers  on  the  Lower  Yellow- 
stone project  are  neither  progressive  nor  prosperous.  However,  after 
considering  the  fact  that  the  acreage  in  alfalfa  increased  nearly  50 
per  cent  during  1915,  and  that  the  increase  in  the  value  of  stock  was 
$70,000,  it  can  he  taken  for  granted  that  the  settlers  are  endeavoring 
to  make  good. 

Thirteen  transfers  of  land  in  private  ownership  and  four  assi^- 
ments  of  land  entered  subject  to  the  reclamation  act  were  made  during ' 
the  year.    In  all  these  transfers  only  two  additional  farmers  were 
obtained. 

On  January  1,  1915,  there  were  eight  homesteads,  comprising  355 
acres,  open  to  entry.  JDuring  the  vear  an  entry  of  69  irrigable  acres 
was  canceled,  due  to  nonpayment  oi  charges.  One  entry  of  76  irrigable 
acres  was  entered. 


Settlement  data,  Lower  Yellowstone  project. 


Item. 


1913 


1914 


19151 


1916  < 


Total  number  ofirrigable  farms  on  project 

Population 

Number  oflrrigated  fanna 

Iirlsable  farms  operated  by  owners 

Irritable  farms  operated  by  tenants 

Irrijiable  turns  with  neither  owners  nor  tenants  thereon. , 
Number  of  towns , 

Population 

Total  population  In  towns  and  on  farms 

Number  of  public  schools 

Number  of  churches 

Number  of  banks , 

Total  capital  stock  of  banks 

Total  amount  of  deposits  of  banks , 

Total  number  of  depositofs  of  banks 

NombarofreUnquJalunents 


456 

600 

158 

191 

21 

136 

7 

1,125 

1,725 

16 

4 

7 

1200,000 


2 


512 

700 

184 

140 

153 

171 

8 

1,750 

2,450 

16 

4 

9 

9230,000 

8715, 960 

3,600 


514 

821 

210 

168 

62 

159 

8 

2,145 

2,968 

19 

5 

9 

8230,900 

3.83. 


514 

821 

360 

168 

62 

159 

8 

1^145 

2,966 

19 

5 

9 

8280,000 

$1,388,000 

5,687 


>  Project  on  rental  basis. 


>  To  June  30;  project  on  rental  basis. 
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Wheat  and  alfalfa  continue  to  be  the  principal  crops  raised  in  the 
valley.  The  total  area  planted  to  wheat  was  8,488  acres,  or  2,576 
acres  more  than  in  1914.  The  average  yield,  however,  was  0.6  bushel 
less.  Irrigated  wheat  yielded  18.2  bushels  per  acre,  and  the  dry  crop 
averaged  12.5  bushels.  The  price  locally  ranged  irom  70  cents  per 
bushel  in  October  to  $1.10  per  bushel  in  January,  1916;  but  most 
of  the  project  wheat  was  sold  for  an  average  of  about  90  cents  per 
bushel. 

Alfalfa  acreage  increased  from  4^180  acres  in  1914  to  6,055  acres  in 
1915,  or  45  per  cent.  This  crop  yielded  an  average  of  2.3  tons  per 
acre,  and  brought  from  $5  to  $10  in  the  stack.  The  project  alfalfa 
is  consumed  locally  and  the  price  is  dependent  on  local  conditions. 
Early  in  the  fall  a  few  farmers  who  felt  that  there  would  be  little 
demand  for  forage  sold  at  the  low  figure.  After  some  14,000  feeder 
sheep  were  shipped  into  the  valley  prices  began  to  rise,  and  before  the 
close  of  November  $10  per  ton  was  being  offered  quite  freely. 

Since  the  statistics  for  succeeding  years  include  additional  farms 
brought  under  irrigation  the  increase  in  certain  crop  areas  is  not  a 
true  indication  of  conditions.  The  following  table  will  give  a  clearer 
idea  of  crop  conditions  on  the  project : 

Percentage  of  total  crop  acreage. 


Year. 

Wheat. 

Alfalfo. 

Oats. 

Barley. 

Flax. 

Total. 

1913 

42 
26 
38 

12 
18 
27 

14 
16 
15 

12 
11 
6 

7 

10 
5 

87 

1914 

81 

1915 

91 

Crop  report,  irrigated  lands,  Lower  Yellowstone  project,  Montana-North  Dakota, 

year  of  1915. 


Area 

(acn»). 

Unit  of 
yield. 

Yields. 

Values. 

Irrigated  crop. 

Total. 

AverapB 
per  acre. 

Per  unit 
of  yield. 

Total. 

Per  acre. 

Alfolfo     

4,404 

171 

750 

125 

273 

70 

365 

1,320 

60 

4,518 

34 

Tons 

...do 

Bushels... 

Tons 

Bushels... 

10,  J» 

29 

21,420 

389 

8,108 

2.3 

.2 

28.6 

3.1 
11.4 

$7.74 

7.04 

.43 

5.29 

1.82 

$79,567 
204 
9,161 
2,059 
5,650 
4,641 
2,480 
14,579 
3,059 
71,897 
706 

$18.07 

AlMfa  first  yetf 

1.19 

Barley     

12.21 

Cm  fodder 

16.47 

Flaxseed 

20.73 

Garden       .... 

66.30 

Hay     

Tons 

Bushels... 

...do 

...do 

269 

49,745 

5,370 

82,444 

1.0 
37.7 
89.5 
18.2 

9.22 
.29 
.57 
.87 

9.36 

Oate -• 

Potatoes  

11.04 
50.96 

Wheat 

16.91 

20.74 

' 

11,990 

324 

70 

272 

Total  and  average 

194,011 

16.18 

••■..■•■■■••••■■•>■• 

/ 

Areas. 

Acres. 

Farms. 

Percent 

of 
project.! 

IMnted,  no  crop: 

Total  irrigable  area  farms  reported. . 

Total  irrigated  area  farms  reported. . 

Under  water-right  applications. 

21,833 

12,656 

45 

12  fill 

260 
260 
S 
267 
960 

62 

Stubble 

30 

If^mdlaneofis 

30 

Totallrrigatedaoreaga 

12,656 

Total  cropi 

Mdareafani] 

LSTvported 

•• 

m 

4 

48 

1  Based  on  area  for  which  water  Is  aTailable. 
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Crop  report,  un4rriffated  lands.  Lower  Yellowstone  project,  MontanorNorih 
Dakota,  year  of  1915. 


Crop. 


Areli 
(acrts). 


Unit  or 
yield. 


Yields. 


ToUl. 


Average 
per  acre. 


Values. 


Per  unit 
of  yield. 


ToUl. 


Per  acre. 


Alfidftt 

AUalla,  first  year 

Barley 

Com  fodder 

Flaxseed 

Garden i 

Hay 

Oato 

Potatoes 

Wheat 

Misoellaiieous 

Total  cropped  acreage. 


1,341 
139 
870 
543 
833 
36 
794 

1,965 
104 

45 


Tons... 

...do 

Bushels... 

Tods... 

Bushels 


1,796 
16 
16,944 
1,393 
5,311 


L8 

.1 

316 

3.6 

6.4 


37.93 

7.94 

.41 

5.13 

1.77 


Tods , 

Bushels.. 
...do....», 
..do 


51,926 
8,735 
49,670 


36.4 
84.0 
13.5 


6.69 
.39 
.56 
.89 


314,331 

137 

6,453 

7,133 

9,410 

1,802 

4,435 

14,873 

4,843 

43  970 

333 


siaeo 

.02 
9.66 
13.13 
11.80 
50.56 
5.58 
7.67 
46.57 
11.08 
7.16 


10,466 


Total  and  average . 


107,5 


ladO 


Areas. 


Acres. 


Farms. 


Percent 

of 
project. 


Total  irrigible  area  forms  reported . 
Total  cropped  area  farms  reported. 


26,137 
18,912 


1831 
321 


62 
45 


>  Includes  102  farms  reporthig  both  irrigated  and  dry  crop. 

PUBLIC  NOTICES  AND  OBBEBS. 

FUBLIC  NOTICE,  JANUABY  29,   191«. 

1.  In  pursuance  of  the  provisions  of  the  reclamation  act  of  June 
17,  1902  (32  Stat,  388),  and  acts  amendatory  thereof  and  supple- 
mental thereto,  and  in  particular  the  reclamation  extension  act  of 
August  13,  1914  (38  Stat.,  686),  section  6  of  which  authorizes  the 
Secretary  of  the  Interior  to  fix  the  due  date  for  operation  and  main- 
tenance charges,  notice  is  hereby  given  that  hereafter  until  further 
notice  for  all  lands  under  the  llower  Yellowstone  project,  Montana- 
North  Dakota,  the  operation  and  maintenance  charge  for  any  irriga- 
tion season  shall  be  due  and  payable  on  March  1  of  the  following 
year.  ' 

2.  The  operation  and  maintenance  charges  for  the  irrigation  sea- 
son of  1916  and  for  each  irrigation  season  thereafter  until  further 
notice,  shall  be  due  on  March  1  of  the  following  year  and  each  acre 
of  irrigable  land,  whether  irrigated  or  not,  shall  be  charged  with  a 
minimum  operation  and  maintenance  charge  of  75  cents,  which  will 
permit  delivery  of  not  more  than  1  acre-ioot  per  acre,  and  should 
further  quantities  be  needed,  they  will  be  furnished  at  the  rate  of  50 
cents  per  acre- foot.  . 

3.  The  provisions  of  this  public  notice  cover  all  lands  subject  to 
public  notice  heretofore  issued  for  the  said  project,  except  lands  re- 
ceiving water  on  a  rental  basis. 

'     4.  Lxcept  as  hereinabove  provided,  all  the  terms  and  provisions  of 
existing  public  notices  and  orders,  and  in  particular  the  public  notice 
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of  March  17,  1915,  for  the  Lower  Yellowstone  project,  shall  remalB 
unchanged. 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

ORDER,  APRIL   12,   1910. 

The  lands  of  all  entrymen  and  landowners  under  the  Lower 
Yellowstone  project,  Montana-North  Dakota,  for  which  water  will 
be  available  in  the  irrigation  season  of  1916,  and  for  which  ac- 
ceptances of  the  provisions  of  the  orders  of  March  4,  1914,  and  Feb- 
ruary 5,  1915,  were  not  filed  within  the  time  specified,  may  obtain  a 
supply  of  irrigation  water  in  the  season  of  1916*  and  thereafter  until 
further  notice,  on  a  rental  basis  of  50  cents  per  irrigable  acre  for  the 
irrigation  season,  payment  thereof  to  become  due  December  1  after 
the  close  of  the  irrigation  season,  provided  there  shall  be  filed  with 
the  project  manager  at  Savage,  Mont.,  a  written  acceptance  of  the 
terms  and  conditions  of  this  order  and  the  order  of  March  4,  1914, 
and  conditioned  also  upon  compliance  with  the  cultivation  require- 
ments thereof:  Provided^  That  payment  be  made  at  the  time  of 
acceptance  at  the  rate  of  50  cents  per  irrigable  acre  for  the  season  of 
1915,  plus  interest  at  the  rate  of  10  per  cent  per  annum  from  Decem- 
ber 1,  1915,  to  the  date  of  such  acceptance  and  payment:  And  pro- 
vided further,  That  occupants  of  lands  who  are  not  the  owners 
thereor,  but  who  wish  to  avail  themselves  of  the  conditions  of  this 
order,  shall  pay  at  the  time  of  acceptance  the  chargies  for  1915  plus 
interest  and  the  charges  for  1916.  , 

Andrieus  A.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

-FINANCIAL  STATEMENT. 


[Financial  statement  In  detail,  showing  assets,  liabilities,  resenres,  and  capital,  given 

in  appendix,  p.  715.] 

'  Feature  costs  of  Lower  Yellowstone  project  to  June  SO,  1916, 


Features. 


Subfesture. 


Piindpai 
features. 


Examination  and  soireys. . 
Canal  system: 

Diversion  dam 

Canalsystem 


1338, 306. 3» 
2,060,940.10 


Lateral  sjTstem 

Drainage  system,  line  No.  1 

Farmimlts 

Pennanent  improvements  and  lands 

Telephone  system 

Operation  and  maintenance  charges  transferred  to  and  compounded 
with  construotion  charges 


Gross  cost  of  oonstruction  of  project  to  June  30, 1016. 
Less  revenues  earned  during  construotion  period: 

Rental  of  buildings 

Rentals  of  Irrigation  water 

Rentals  of  telephones  and  tolls 

Contractors' fneght  refunds 

Loss  on  mess-house  operations 


Net  cost  of  construotion  of  project  to  June  30, 1916. , 


422.00 

27,176.94 

4,33L04 

21,26L33 

14,422.60 


966,006.54 


2,408,342.39 

290,819.83 

62,079.73 

1,016.24 

39,536.38 

23,717.32 

l,70a05 


2,803,218.48 


48,768.62 


2,844,440.86 


>  Decrease. 
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B9tlmated  coit  of  contemplated  work  <m  Loioer  TeUowMtone  project  during  lUoat 

year  1916. 


FtAtOTM. 


Operation  snd  malnttfiance  under  public  notice. 
HoBpitais 


129,000 
750 
250 


Total. 


30,000 
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Andrew  Weiss,  project  mannger,  Mitchell,  Nebr. 

O.  T.  Reedt,  construction  engineer,  Fort  Laramie  unit.  Fort  Laramie,  Wyo. 

LOCATIOK. 

Counties :  Sioux,  Scotts  Bluff,  Banner,  and  Morrill,  Nebr. ;  Natrona,  Carbon, 
Converse,  Goshen,  and  Platte,  Wyo. 

Townships :  19  to  27  N.,  Rs.  48  to  67  W. ;  26  to  80  N.,  Rs.  83  to  85  W.,  sixth 
principal  meridian. 

Railroads:  Chicago,  Burlington  &  Quincy;  Union  Pacific;  Chicago  &  North 
Western ;  Colorado  &  Southern. 

Railroad  stations  and  estimated  population,  January  1,  1916 :  Bridgeport,  700 ; 
Bayard,  400;  Minatare,  600;  Scottsbluff,  3,500;  Mitchell,  1,000;  Morrill,  600;  and 
Henry,  Nebr.,  100 ;  Torrington,  700 ;  Vaughn ;  Lingle,  10 ;  Barnes ;  Fort  Laramie, 
76;  Whalen;  Guernsey,  400;*and  Casper,  Wyo.,  5,000. 

WATER  STTPPLY. 

Source  of  water  supply :  North  Platte  River. 

Area  of  drainage  basin :  12,000  square  miles. 

Annual  run-off  in  acre-feet  of  North  Platte  River :  At  Pathfinder,  Wyo.  (12,000 
square  miles),  1905  to  1915— Maximum,  2,420,000;  minimum,  870,000;  mean, 
1,411,000.  At  Guernsey  or  Whalen,  Wyo.  (16,200  square  miles),  1900  to  1915— 
Maximum,  2,690,000 ;  minimum,  983,000 ;  mean,  1,578,000. 

AGBIGTJLTUBAL  AJSH}  CLIMATIC  CONDITIOKa 

XlfTKBSTATB  UNIT. 

Area  for  which  the  service  is  prepared  to  supply  water,  season  of  1916, 129,891 
acres. 

Area  under  water-right  applications  and  rental  contracts,  season  of  1916, 
112,696  acres. 

Length  of  irrigating  season :  From  April  1  to  September  30 — ^183  days. 

Average  elevation  of  Irrigable  area :  4,100  feet  above  sea  level. 

Rainf all.on  irrigable  area :  6  years,  average,  15.06  inches ;  1915,  22.94  inches. 

Range  of  temperature  on  irrigable  area :  —30''  to  104''  F. 

Character  of  soil  of  irrigable  area :  Sandy  loam. 

Principal  products :  Alfalfa,  cereals,  corn,  sugar  beets,  potatoes. 

Principal  markets:  Omaha,  Nebr.;  Kansas  City  and  St.  Joseph,  Mo.;  Denver, 
Colo.;  central  Wyoming. 

LANDS  OPENBD  FOR  IRRIGATION. 

Dates  of  public  notices  and  orders :  July  29, 1907 ;  May  29,  June  16,  November 
12,  1906 ;  March  8,  March  27,  June  2,  1909 ;  March  12,  April  4,  June  6,  June  25, 
July  2,  September  10,  1910;  March  7,  March  24,  April  21.  December  30,  1911; 
March  13,  March  14,  March  19,  May  23,  June  24,  September  5, 1912 ;  February  5, 
March  11  (2),  March  29,  June  16,  June  23,  July  13,  September  4, 1913 ;  September 
24,  1914;  February  27,  April  23,  1915;  January  13,  February  10,  February  24, 
March  16,  May  16, 1916. 

Location  of  lands  opened :  Ts.  21  to  26  N.,  Rs.  51  to  65  W.,  sixth  principal 
meridian. 

Present  status  of  irrigable  lands  opened :  69,031  acres  entered  subject  to  the 
reclamation  act;  1,!^  acres  open  to  entry;  4,210  acres  of  State  lands;  21,302 
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acres  in  private  ownership ;  17»837  acres  of  lands  under  the  North  Platte  Canal 
&  Ck)lonization  Co.  tract  in  Wyoming. 

Limit  of  area  of  farm  units :  Public,  80  acres ;  private,  160  acres. 

Duty  of  water :  Two  and  one-half  acre-feet  per  acre  per  annum  at  the  farm. 

Charges  per  acre  of  irrigable  land :  Building,  $45  and  $55 ;  annual  operation 
and  maintenance,  $1  per  acre,  covering  the  use  of  not  exceeding  1  acre-foot  per 
acre,  25  cents  per  acre-foot  for  amounts  between  1  and  2  acre-feet  per  acre,  and 
80  cents  for  each  additional  acre-foot. 

CHBOKOLOOICAL  SUMMABY. 

R^X)nnoissance  made  and  preliminary  surveys  begun  in  1002. 

Construction  recommended  by  director  March  7,  1903. 

Construction  conditionally  authorized  by  Secretary  March  14,  1903. 

First  Irrigation  by  Reclamation  Service,  season  of  1908. 

Whalen  Diversion  Dam  completed  February,  1909. 

Pathfinder  Dam  completed  June,  1909. 

Pathfinder  Dike  completed  May,  1911. 

Interstate  Canal,  165  miles  completed  June  30,  1914. 

Pathfinder  unit  99.1  per  cent  completed  June  30,  1916. 

Interstate  unit  93.7  per  cent  completed  June  30,  1916. 

Fort  Laramie  unit  5.4  per  cent  completed  June  30,  1916. 

IBBIGATION  FLAN. 

The  irrigation  plan  of  the  North  Platte  project  provides  for  the  storage  of 
Hood  waters  of  North  Platte  River  in  a  reservoir  controlled  by  the  Pathfinder 
Dam,  about  3  miles  below  the  junction  of  the  North  Platte  and  Sweetwater 
Rivers  and  50  miles  southwest  of  Casper,  Wyo.,  and  in  smaller  reservoirs 
along  the  canal  lines;  and  the  diversion  of  water  from  North  Platte  River  by 
a  dam  near  Whalen,  Wyo.,  into  the  Interstate  Canal,  supplying  water  for 
lands  on  the  north  side  of  the  river  and  into  the  Fort  Laramie  Canal,  watering 
lands  on  the  south  side  of  the  river.  The  United  States  claims  all  waste,  seep^ 
age,  spring,  and  percolating  water  arising  within  the  project  and  proposes  to 
use  sucli  water  in  connection  therewith. 

The  completed  features  are:  Pathfinder  Dam  and  Dike;  Whalen  Diversion 
Dam ;  the  first  three  divisions  of  the  Interstate  Canal ;  lateral  systems  of  dis- 
tricts 1.  2,  and  3  of  the  Interstate  Canal  system;  Reservoir  No.  1,  known  as 
Lake  Alice;  Reservoir  No.  3,  known  as  Lake  Minatare.  The  Fort  Laramie 
Canal  system,  covering  approximately  100,000  acres,  is  now  under  construction. 

STTMMAiaY  OF  GENEKAL  DATA  FOB  NORTH  PLATTE   (INTE&- 
STATE)  PROJECT  TO  JUKE  30,  1916. 

Areas: 

Irrigable  acreage  when  project  is  complete •      129, 891 

Public  land  entered,  June  30,  1916 81, 310 

Public  land  open  to  entry,  June  30,  1916 1,288 

Public  land  withdrawn,  .Tune  20,  1916 610 

State  land,  June  30,  1916 5,338 

Indian  land  June  30,  1916 

Private  land,  June  30,  1916 41,345 

Acreage  service  could  have  supplied  season  of  1915 129, 684 

Acreage  actually  irrigated,  season  of  1915 *  78, 057 

Acreage  cropped  under  irrigation,  season  of  1915 *  76, 180 

Crops : 

Value  of  irrigated  crops,  season  of  1915 *  11,263,617. 00 

Value  of  irrigated  crops  per  acre  cropped '  $18. 55 


^  Includes  8,050  acres  of  North  Platte  Canal  ft  Colonization  Co.  lands. 
'  Does  not  include  value  of  crops  grown  on  N.  P.  C.  ft  C.  Co.  lands. 
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Finances: 

Estimated  cost  of  completed  project $6, 829, 236. 60 

Total  construction  cost  to  June  30,  1916 $6, 397, 857. 50 

Per  cent  complete,  June  30,  1916 93. 7 

Appropriation  for  fiscal  year  1917,  total $251, 000. 00 

Allotment  for  construction,  fiscal  year  1917 $122, 000. 00 

Estimated  per  cent  complete,  June  30, 1917 95. 5 

Announced  constrmction  charges  per  acre $55. 00 


Appropriation,  fiscal  year  1916 •      $340, 000. 00 

Etxpenditnres   during   fiscal   year, 
chargeable   to    1916    appropria- 
tion- 
Disbursements  $171, 178.  54 

Transfers 15, 872. 12 

$187,050.66 


Registered   liabilities   chargeable   to   1916 
appropriation 24, 771. 22 


$211, 821. 88 


Unencumbered  balance,  July  1,  1916 — — ^—      $128, 178. 12 

Repayments: 

Oonstruction  charges — 

Accrued  to  June  30,  1916 $417, 388. 00 

Collected  to  June  30,  1916 $349, 851. 03 


Uncollected,  June  30,  1916 $67, 536. 97 

Operation  and  maintenance  charges  (public  notice) — 

Accrued  to  June  80,  1916 $364, 172. 33 

Collected  to  Jmne  30,  1916 $339, 471. 39 


UncoUected,  June  80,  1916 $24, 700. 94 

Water  rental  charges — 

Accrued  and  uncollected  to  June  80,  1916 $392. 00 

Uncollected,  June  30,  1916 $392. 00 


Drainage: 

lilies  of  drains  built  to  June  30,  1916— 

Open 17. 5 

Closed 9. 7 

27.2 

Estimated  acreage  protected  by  drains  bvilt  to  June  30, 

1916 4, 000 

Estimated  acreage  to  be  protected  by  authorized  system 5, 000 

Expended  to  June  30,  1916,  on  drainage  works,  completed 
and  uncompleted •^_ $153, 235. 20 

FOBT  LABAMIE  T7NIT. 

Areas: 

Irrigable  acreage  when  project  is  complete 100, 000 

Public  land  entered,  June  20, 1916 25, 695 

Public  land  withdrawn,  June  30,  1916 34, 473 

State  land,  June  30,  1916 n 7, 176 

Private  land,  June  30,  1916 32, 656 

Finances: 

Estimated  cost  of  completed  project $5, 810. 000.00 

Total  construction  cost  to  June  30,  1916 $312, 622. 11 

Per  cent  complete,  June  30, 1916 5.4 

Appropriation  for  fiscal  year  1917,  total $1, 390, 000. 00 
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Elnances — Continued. 

Allotment  for  construction,  fiscal  year  1917 $1,390,000.00 

Estimated  per  cent  complete,  June  80,  1917 29.3 

Appropriation,  fiscal  year  1916 $800,000.00 

Expenditures  during  fiscal  year, 
chargeable  to  1916  appropri'a- 
tion— 

Disbursements $171, 200. 30 

Transfers 7, 575. 30 

$178, 775. 60 

Registered   liabilities  chargeable   to  -1916 

appropriation 95, 186. 42 

$273,962.02 

Unencumbered  balance,  July  1,  1916 $526, 087. 98 

HISTORY  OF  COKSTBUCTION  AND  ENOINEEBIKG  FEATURES. 
PATHFINDER  SLUICING  TUNNEL. 

In  order  to  provide  for  diverting  the  flow  of  the  river  during  the 
construction  of  the  Pathfinder  Dam,  the  first  work  undertaken  was 
the  construction  of  a  sluicing  tunnel  on  the  north  side  of  the  canyon 
around  the  site  of  the  dam.  The  tunnel  is  driven  through  solid 
granite  and  has  a  len^h  of  480  feet. 

Plans  for  the  sluicing  tunnel  were  prepared  in  the  fall  of  1904, 
and  were  reviewed  and  approved  hj  a  board  of  engineers  consisting 
of  Messrs.  A.  P.  Davis,  A.  J.  Wiley,  W.  H.  Sanders,  and  J.  H. 
Quinton.  Proposals  for  the  construction  of  the  tunnel  were  opened 
January  9, 1905,  and  a  contract  was  executed  January  21, 1905.  The 
work  was  oegun  in  February  and  completed  in  August,  1905. 

In  the  winter  of  1908-9  there  was  built  by  Government  forces  at 
the  upper » portal  of  the  tunnel  a  grillage  of  concrete  beams  and 
columns  supporting  1^  by  6  inch  steel  bars;  and  in  January,  1910, 
the  construction  by  Government  forces  of  a  drainage  tunnel  from 
the  upper  gate  shaft  to  the  canyon  wall  below  the  dam  was  begun. 
This  tunnel  is  155  feet  in  length  and  has  a  section  5  feet  square.  It 
was  completed  in  July,  1910. 

PATHFINDER  DAM. 

The  Pathfinder  Dam  is  located  in  a  deep  narrow  canyon  on  the 
North  Platte  River  8  miles  below  the  mouth  of  the  Sweetwater  River 
and  50  miles  from  Casper,  Wyo.,  the  nearest  railroad  station.  It  is 
an  arched  mason^  structure,  the  radius  of  the  center  line  of  the  top 
being  150  feet.  It  has  a  maximum  height  of  218  feet,  a  maximum 
length  of  432  feet,  and  a  width  at  the  top  of  10  feet 

In  March,  1905,  a  board  of  engineers  consisting  of  Messrs.  A.  P. 
Davis,  G.  Y.  Wisner.  J.  H.  Quinton,  A.  J.  Wiley,  H.  N.  Savage,  C.  E. 
Wells,  and  D.  C.  Henny  approved  plans  and  specifications  for  the 
dam.  Proposals  were  opened  in  Denver  June  15, 1905,  and  a  contract 
was  awarded,  but  the  bidder  failed  to  qualify.  The  work  was  re- 
advertised  and  proposals  were  opened  August  16,  1905.  A  contract 
for  construction  was  executed  on  Septem^r  1,  1905,  and  work  was 
begun  on  September  26, 1905,  and  finished  on  June  14, 1909. 
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HIQH-PRE8ST7BE  GATES. 

At  the  bottom  of  the  upper  shaft  an  enlargement  of  the  sluicing 
tunnel  contains  the  gate  chamber  where  are  installed  the  four  gates 
which  control  the  discharge  of  the  tunnel. 

Designs  for  the  gates,  operating  mechanism,  gate  chamber,  and 
power  house  were  prepared  in  1906  and  reviewed  on  July  16  and  17, 
1C06,  by  a  board  of  engineers,  consisting  of  Messrs.  O.  BL  Ensign, 
A.  J.  Wiley,  H.  N.  Savage,  W.  H.  Sanders,  and  L.  C.  Hill.  After 
certain  changes  proposed  b}^  the  reviewing  board  had  been,  made, 
the  designs,  plans,  and  specifications  were  prepared,  and  were  ap- 
proved by  the  department  on  October  26,  1906.  Proposals  for  sup- 
plying and  installmg  the  gates  and  operating  mechanism  were  opened 
on  December  20, 1906,  and  a  contract  was  executed  February  14, 1907. 
The  contractor  was  required  to  erect  the  gate  frames  and  install  the 
gates  and  operating  mechanism,  but  the  excavation  required  for  the 
placing  of  the  necessanr  concrete,  and  the  construction  of  the  gate 
house  were  done  by  the  Unietd  States.  The  manufacture  of  the  gates 
was  begun  by  the  contractor  soon  after  the  execution  of  the  contract, 
and  the  delivery  at  the  project  of  the  gates,  gate  frames,  and  operat- 
ing mechanism  was  made  in  January  and  February,  1908.  The  in- 
stallation of  the  gates  was  begun  in  February  and  completed  in  April, 

1908.  The  power  house  over  the  gate  shaft  was  constructed  by  Gov- 
ernment forces  in  the  winter  of  1908-9,  and  the  operating  machinery 
for  the  gates  was  installed  during  April  and  May,  1909. 

PATHFINDER    DIKE. 

The  Pathfinder  Dike  is  located  at  a  gap  in  the  rim  of  the  reservoir 
one-quarter  of  a  mile  south  of  the  Pahtfinder  Dam.  The  elevation  of 
the  lowest  point  of  the  gap  is  5,8322  or  20  feet  below  the  elevation  of 
the  spillway  of  the  dam.  The  dike  is  an  earth  embankment  1,650  feet 
long  and  20  feet  wide  on  top,  with  a  slope  of  3  to  1  on  the  water  face 
and  2  to  1  on  the  lower  race,  and  a  maximum  height  of  38  feet. 
Twenty-five  feet  upstream  from  the  center  line  is  a  concrete  core  wall 
which  reaches  within  12  feet  of  the  top  of  the  dike  or  6  feet  above  the 
crest  of  the  spillway.  • 

Proposals  for  the  construction  of  the  dike  were  opened  February  27, 
1907,  but  all  bids  were  rejected  because  they  were  considered  exces- 
sive. The  work  was  readvertised  and  proposals  requested  for  June  5. 
1907,  but  no  proposals  were  received.  A  small  embankment  on  the 
site  of  the  dike  was  built  by  Government  forces  in  July,  1909,  and 
proposals  for  the  completion  of  the  dike  were  opened  on  October  28, 

1909.  The  bids  received  were  considered  excessive  and  were  rejected, 
and  on  December  22,  1909,  the  Secretary  of  the  Interior  authorized 
the  construction  of  the  dike  by  Government  forces.  Work  was  begun 
on  March  4,  1910,  and  the  embankment  proper  was  completed  on 
September  25,  1910.  Work  on  the  paving  was  continued  until  De- 
cember 28,  1910,  when  it  was  suspended  for  the  winter.  Work  was 
again  resumed  on  March  30,  1911,  and  the  dike  was  completed  on 
Maj  8, 1911. 
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SOUTH  SIDE  OUTLET  TUNNEL. 

On  December  12, 1909,  a  board  of  engineers,  consisting  of  Messrs. 
D.  C.  Henny,  W.  H.  Saunders,  O.  H.  Ensign,  R.  F.  Walter,  and  E.  H. 
Baldwin,  recommended  the  construction  of  an  additional  outlet  tun- 
nel around  the  south  end  of  the  dam.  Plans  for  this  tunnel  were  re- 
viewed and  approved  by  a  board  of  engineers  on  January  24,  1910. 
These  plans  provided  for  a  lined  tunnel  section  14  feet  wide  and  15 
feet  high.  Its  length  is  360  feet  and  the  elevation  of  the  tunnel  floor 
at  its  upper  end  ic  5,726  feet.  Its  slope  is  1  in  100.  As  subsequently 
built,  the  floor  and  a  portion  of  the  outer  curve  side  wall  were  lined 
with  concrete  and  the  section  was  enlarged  to  approximately  20 
feet  in  width.  Construction  was  commenced  by  Government  forces 
on  February  7, 1910.  This  tunnel  was  driven  through  solid  granite; 
it  was  driven  from  both  portals,  the  upper  half  being  carried  through 
as  a  heading  during  the  winter  of  1909-10  as  an  emergency  section. 
The  lower  part  was  excavated  during  the  following  year. 

The  discharge  from  this  tunnel  is  controlled  by  six  SSinch  diameter 
balanced  needle  valves,  discharging  directly  into  60-inch  diam^;er 
steel-Un'ed  cast-iron  pipes  from  18  to  45  feet  in  length,  connecting 
these  valves  with  the  south  tunnel.  These  valves  consist  essentially  of 
a  cylindrical  piston  moving  in  a  bronze-lined  cylindrical  chamber 
with  a  clearance  of  0.005  inch.  The  valves  are  operated  by  adjusting 
the  water  pressure  in  the  chamber  back  of  the  piston  by  means  of 
4-inch  control  valves,  which  are  i)laced  at  the  downstream  canyon 
face  and  are  connected  with  these  piston  chambers  by  means  of  4-inch 
pipes,  called  control  pipes.  Closing  any  of  these  control  valves  accu- 
mulates the  pressure  in  the  chamber  back  of  the  piston  and  causes 
the  piston  to  move  forward  to  its  seat,  thereby  closmg  the  discharge. 
In  order  to  overcome  unexpected  frictional  resistaiices  provision  was 
made  later  for  an  increase  of  this  pressure  by  means  of  a  4-inch 
turbine-driven  two-stage  centrifugal  pump.  In  opening  these  valves 
the  process  is  reversed  by  opening  these  control  valves  and  allowing 
the  water  to  escape  from  the  chamber  back  of  the  piston,  thereby  re- 
leasing the  holding  pressure  and  permitting  the  backward  motion  of 
the  piston,  which  is  induced  by  the  water  pressure  from  the  reservoir. 
These  control  pipes  were  at  first  placed  m  the  concrete  floor  of  the 
main  tunnel,  but,  owing  to  difficulties  which  developed  during  the 
season  of  1912,  they  were  later  placed  in  a  small  tunnel,  called  the 
auxiliary  tunnel,  6  by  6  feet  cross  section  and  209  feet  in  length, 
located  between  the  south  tunnel  and  the  south  abutment  of  the  dam. 
At  the  reservoir  end  this  tunnel  connects  with  the  grillage  chamber 
surrounding  the  balanced  valves  and  the  downstream  end  pierces 
the  canyon  wall  45  feet  below  the  dam,  with  its  floor  at  elevation  of 
about  5,710,  or  about  45  feet  above  the  original  river  bed. 

The  valves  are  arranged  in  two  horizontal  tiers  and  are  surrounded 
by  a  reinforced  concrete  grillage  consisting  of  three  vertical  cham- 
bers, each  supporting  1  inch  by  5  inch  steel  grillage  bars  on  the  top 
and  reservoir  faces.  The  grillage  area  is  1,550  square  feet,  permit- 
ting a  flow  of  4.4  feet  per  second  with  maximum  valve  opening  and 
assuming  a  wholly  unobstructed  condition.  The  cast-iron  tubes  lead- 
ing the  valve  discharges  into  tiie  tunnel  are  embeded  in  a  mass  of 
concrete  filling  the  reservoir  end  of  this  timnel  for  a  minimum  length 
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of  about  20  feet.  This  mass  or  concrete  plug  serves  also  as  an  an- 
chorage for  the  balanced  valves.  The  placing  of  this  concrete  plug 
was  begun  February  8,  1911,  and  completed  December  7,  1911,  work 
being  suspended  during  the  period  March  18  to  September  20,  owing 
to  the  rise  of  the  water  in  tne  reservoir.  The  valves  were  installed 
during  the  winter  1911-12  following  the  completion  of  the  grillage 
chamber.  The  placing  of  the  valves  was  completed  in  February, 
1912. 

During  the  summer  of  1912  the  location  of  control  pipes  in  the  con- 
crete of  the  south  tunnel  floor  proved  unsatisfactory,  and  it  was  then 
decided  to  build  the  auxiliary  tunnel,  above  referred  to,  and  place 
these  pipes  in  this  tunnel  to  insure  further  safety  of  operation. 

On  November  18, 1912,  a  board  of  engineers  met  to  consider  certain 
defects  in  the  operation  of  the  balanced  valves  and  the  discharge 
control  and  it  was  decided  to  make  certain  changes  in  these  valves  and 
to  extend  the  concrete  plug  into  the  tunnel  an  additional  length  of 
^5  feet.  It  was  also  later  decided  to  widen  the  lower  100  feet  of  the 
tunnel  to  an  average  width  of  20  feet  and  to  drive  a  cross-cut  tunnel 
from  the  auxiliary  tunnel  to  the  roof  of  the  south  tunnel,  10  feet 
below  the  end  of  the  discharge  pipe  to  provide  free  admission  of  air. 
This  work  was  undertaken  in  December,  1912,  and  completed  on 
April  10, 1913.  The  cross-cut  tunnel  above  noted  is  about  4  by  5  feet 
in  section  and  55  feet  long.    Air  drills  were  used  in  this  work. 

A.  board  of  engineers,  consisting  of  Messrs.  D.  C.  Henny,  O.  H. 
Ensign,  and  R.  F.  Walter,  convened  on  December  17,  1914,  and  con- 
sidered the  defects  which  had  developed  in  the  erosion  of  the  exten- 
sion plug  of  the  south  tunnel  and  the  deterioration  of  the  5-foot 
cast-iron  pipes.  This  resulted  in  the  removal  of  the  remaining  por- 
tions of  the  plug  extension  in  the  extension  of  the  air  conduct  to  the 
discharge  end  of  these  pipes  and  the  insertion  of  steel  linings  in  the 
cast-iron  pipes.  These  linings  consist  of  one-half  inch  steel  pipes  of 
varying  diameter,  ranging  from  a  minimum  of  52  inches  at  a  distance 
of  13^  mches  from  the  intake  to  a  maximum  of  54  inches  at  the  outlet 
end  and  joining  the  intake  by  steel  castingof  curved  section  toconfopm 
approximately  to  the  curve  of  the  jet.  These  linings  were  anchored 
in  place  by  grouting.  It  was  also  decided  to  line  the  right  or  outer 
curved  side  of  the  tunnel  for  a  distance  of  140  feet  below  the  end  of 
these  pipes.  This  work  was  begun  about  February  1, 1915,  and  com- 
plete May  3,  1915. 

WHAIiEK  DIVEBSIOK  DAM. 

The  Whalen  Diversion  Dam  is  located  on  North  Platte  River  near 
Whalen,  Wyo.,  more  than  150  miles  below  the  Pathfinder  Reservoir, 
and  diverts  water  into  the  Interstate  and  Fort  Laramie  Canals.  The 
dam  is  a  concrete  weir,  300  feet  long,  with  a  maximum  height  of  29 
feet,  resting  on  a  conglomerate  foundation.  At  each  end  of  the  dam 
are  two  duice  gates  each  5  feet  9  inches  wide  and  6  feet  high.  Beyond 
the  sluice  gates  and  at  right  angles  to  the  dam  are  located  at  the 
north  end  the  headworks  for  the  Interstate  Canal,  and  at  the  south 
end  the  headworks  of  the  Fort  Laramie  Canal.  Beyond  the  head- 
word of  the  Fort  Laramie  Canal  is  an  earth  dike  extending  2,000 
feet  to  high  ground,  with  a  maximum  height  of  25  feet  and  slopes 
of  2J  to  1. 
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Plans  for  the  construction  of  the  diversion  dam  and  headworks 
were  reviewed  and  approved  by  a  board  of  engineers  consisting  of 
Messrs.  A.  P.  Davis,  W.  H.  Sanders,  C.  E.  Wells,  and  John  E.  Field, 
and  proposals  for  the  work  were  opened  November  1,  1906.  There 
was  but  one  bidder,  no  award  was  made,  and  the  work  was  re- 
advertised.  Proposals  were  opened  on  January  9,  1907,  and  a  con- 
tract was  executed  and  the  work  begun  during  February,  1907.  The 
progress  of  the  work  was  unsatisfactory,  and  after  the  dam  and  the 
neadworks  of  the  interstate  canal  had  been  nearly  completed,  the 
contract  was  suspended  on  August  18,  1908,  and  the  work  was  com- 
pleted by  Government  forces  in  February,  1909. 

INTERSTATE  CANAL. 

The  Interstate  Canal  heads  at  the  Whalen  Diversion  Dam  on 
North  Platte  River  and  for  the  first  part  of  its  course  follows  the 
line  of  the  Whalen  Falls  Canal. 

Division  1  of  the  canal  is  45  miles  long  and  extends  from  the  head- 
works  nearly  to  the  Wyoming-Nebraska  State  line.  The  canal  is 
designed  for  a  capacity  of  1,400  second-feet  at  the  headworks  and 
1,200  second-feet  at  the  end  of  the  first  division.  The  bottom  width 
at  the  headworks  is  34  feet  and  its  depth  is  13  feet  throughout  with 
a  water  depth  of  10  feet. 

Division  2  of  the  canal  extends  from  the  forty-fifth  to  the  ninety- 
fifth  mile  at  reservoir  site  No.  1.  It  is  designed  for  a  capacity  rang- 
ing from  1,200  second-feet  at  the  upper  end  to  743  second-feet  at  the 
lower  end ;  its  bottom  width  is  28  feet  at  the  upper  end  and  22  feet 
at  the  lower  end. 

Division  3  of  the  canal  extends  below  the  end  of  the  Interstate 
Canal  proper  and  consists  of  three  canals.  The  Eeservoir  Supply 
Canal  extends  from  Lake  Alice  to  Lake  Minatare,  a  length  of  5 
miles.  Its  capacity  is  492  second-feet  and  its  bottom  width  22  feet. 
The  High  Line  Canal  is  an  extension  of  the  Interstate  Canal  proper, 
and  extends  from  where  the  latter  empties  into  Lake  Alice  to  a 
point  in  sec.  36,  T.  22  N.,  R.  52  W.,  with  a  length  of  37  miles,  and 
a  capacity  at  the  head  of  160  second-feet.  The  Low  Line  Canal 
extends  from  the  outlet  of  Lake  Minatare  to  a  point  in  sec.  24,  T. 
21  N.,  E.  51  W.,  with  a  length  of  42  miles  and  a  capacity  at  the  head 
of  343  second-feet. 

Plans  for  excavation  of  the  first  division  of  the  Interstate  Canal 
were  reviewed  and  approved  by  a  board  of  engineers  consisting  of 
Messrs.  A.  P.  Davis,  J.  H.  Quinton,  and  H.  N.  Savage,  and  proposals 
for  construction  were  opened  May  16,  1905.  The  work  involved  the 
excavation  of  about  3,000,000  cubic  yards  of  material,  and  five  con- 
tracts were  executed  for  different  parts  of  the  work.  The  work  was 
begun  in  July,  1905,  and  completed  in  Jime,  1906. 

Proposals  for  building  structures  on  the  first  division  of  the  Inter- 
state Canal  were  opened  November  8,  1905;  contract  was  executed 
November  23,  1905;  and  the  work  was  begun  January  3,  1906,  and 
completed  in  July,  1907.  The  work  involved  the  excavation  of  nearly 
50,000  cubic  yards  of  earth  and  the  placing  of  about  12,000  cubic  yards 
of  concrete. 

Proposals  for  excavation  of  the  second  division  of  the  Interstate 
Canal  were  opened  on  November  8,  1905.    Three  contracts  were  exe- 
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cuted,  involving  in  all  the  excavation  of  about  8,000,000  cubic  yards 
of  material.  The  work  was  begun  in  March,  1906,  and  completed  in 
Julv,1907. 

Inroposals  for  building  structures  for  the  second  division  of  the 
canal  were  opened  Jime  26,  1907.  Contracts  were  executed  and  the 
work  was  begun  July  26, 1907,  and  completed  May  18,  1908. 

The  excavation  for  the  third  division  of  the  canal  was  let  in  nu- 
merous small  informal  contracts,  bids  being  opened  on  several  dates, 
beginning  November  13,  1909,  and  ending  September  19,  1914.  The 
work  was  completed  on  April  18, 1915. 

The  construction  of  the  structures  on  the  third  division  of  the  canal 
was  undertaken  by  Government  forces,  the  work  beginning  in  the 
spring  of  1910  and  being  carried  to  completion  in  the  spring  of  1915. 

DISTRIBUnKG  SYSTEM. 

The  distributing  system  under  the  Interstate  Canal  consists  of 
three  districts.  The  first  district  embraces  the  lateral  system  serving 
lands  west  of  Dry  Spottedtail  Creek.  The  second  district  embraces 
the  lateral  system,  serving  land  east  of  Dry  Spottedtail  Creek  and 
west  of  Winters  Creek.  The  third  district  embraces  the  lateral  sys- 
tems serving^  lands  east  of  Winters  Creek  under  the  third  division  of 
the  canal.  The  water  supply  for  this  district  is  taken  partly  directly 
from  the  Interstate  Canal  and  partly  from  Lake  Alice  and  Lake 
Minatare.   The  entire  lateral  system  is  now  completed. 

Proposals  for  excavating  the  laterals  of  the  first  district  were 
opened  June  15, 1906.  Twelve  contracts  were  executed  for  different 
parts  of  the  work.  The  work  was  begun  in  the  summer  of  1906  and 
coinpleted  in  the  spring  of  1907.  The  structures  in  this  district  were 
built  by  Government  forces  and  were  completed  in  the  spring  of  1908. 

Proposals  for  excavating  the  laterals  of  the  second  district  were 
ox>ened  May  21.  1907,  and  four  contracts  were  executed.  The  work 
was  begun  in  June  and  completed  in  December,  1907,  and  involved 
the  excavation  of  about  700,000  cubic  yards  of  material.  The  lateral 
structures  for  the  district  were  built  by  Government  forces  and  con- 
sist of  about  300  concrete  drops,  flumes,  wasteways,  and  other  struc- 
tures, and  numerous  wooden  structures.  Work  on  the  structures  was 
begun  in  June,  1908,  and  completed  in  the  spring  of  1909. 

Excavation  of  the  laterals  of  the  third  district  was  done  bj  small 
informal  contracts  from  late  in  1909  to  its  completion  early  m  1915. 
The  structures  in  this  district  were  constructed  by  Government  forces 
during  the  same  period  and  consisted  of  the  usual  type  of  concrete 
drops,  flumes,  turnouts,  and  wasteways,  and  numerous  wooden  bridges 
and  farmers'  head  gates,  also  a  long  combination  concrete  and  wmd 
stave  pipe  siphon. 

SUPPLEMENTAL  STORAGE. 

For  the  irrigation  of  the  third  lateral  district  supplemental  reser- 
voirs are  necessary.  Four  sites  were  available — Nos.  1,  2,  and  3,  and 
Winters  Creek  Lake.  Reservoir  No.  1,  known  as  Lake  Alice,  and 
No.  8,  known  as  Lake  Minatare,  have  been  constructed. 
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Lake  Alice  lies  at  the  end  of  the  Interstate  Canal  in  sees.  5.  6,  7, 
and  8,  T.  28  N.,  R.  54  W.  It  is  formed  by  Dam  No.  1  at  the  southwest 
end  01  the  lake  and  Dam  No.  1^  at  the  east  end  and  has  a  capacity  of 
11,400  acre-feet.  Dam  No.  1^  is  an  earth  fill  with  3  to  1  slopes  on  both 
faces,  a  top  width  of  20  feet,  a  top  elevation  of  4,192  feet,  a  total  length 
of  2,547  feet,  and  a  maximum  fill  of  28  feet.  The  upstream  face  is 
paved  with  rock  12  inches  thick  on  a  foundation  of  spalls  14  inches  in 
depth.  The  concrete  outlet  is  near  the  middle  of  the  dam,  with  a  floor 
elevation  of  4,159  feet,  and  discharges  through  a  semicircular  barrel 
with  a  6-foot  radiua  The  discharge  is  controlled  by  two  vertical  rec- 
tangular sliding  gate&  The  outlet  structure  was  built  by  (Govern- 
ment forces  in  the  spring  of  1911.  The  excavation  for  the  embank- 
ment was  done  partly  by  Government  forces,  but  mostly  by  contract,  in 
1911.  The  compacting  of  the  embankment  was  done  by  Government 
forces.  The  total  excavation  was  108,490  cubic  yards.  The  paving 
of  the  upstream  face  was  done  by  Government  forces  in  1911  and  1912. 

Dam.  No.  1  is  an  earth  fill,  the  lower  one-fifth  bein^  of  brule  clav; 
the  slope  of  the  upper  face  is  8  to  1  and  of  the  lower  face  2^  to  1 ;  the 
top  vddth  is  20  feet,  the  top  elevation  4,192  feet,  the  total  length  8,103 
feet,  and  the  maximum  ml  30  feet.  A  drain  of  8-inch  tile  laid  in 
gravel  5  feet  below  ground  surface  was  built  imder  the  lower  part  of 
the  dam.*  Under  the  upper  part  of  the  dam  a  cut-off  trench  was  dug 
from  8  to  7  feet  into  the  Drule  clay.  The  upper  slope  is  faced  with  12 
inches  of  paving  underlaid  by  18  inches  of  gravel  and  spalls.  The 
concrete  outlet  fracture  discharging  into  lateral  24  near  the  east  end 
of  the  dam  has  three  conduits,  each  3  feet  by  4  feet  with  a  floor  eleva- 
tion of  4,168  feet,  closed  by  rectangular  sliding  gates.  The  outlet 
structures,  drain,  and  cut-off  trenches  were  built  by  Government  forces 
between  May,  1911,  and  May,  1912.  The  building  of  the  embankment 
was  done  by  contract  in  the  summer  of  1912  and  amounted  to  214,234 
cubic  yards,  including  the  spillwav  excavation,  which  was  used  in  the 
embankment.  The  compacting  of  the  embankment  was  done  by  Gov- 
ernment forces  in  the  fall  of  1912.  A  spillway  100  feet  long  with  a 
crest  elevation  of  4,182  was  constructed  immediately  north  of  Dam 
No.  L 

LAKE  MINATARE  RESERVOIR. 

Lake  Minatare  lies  in  the  southwest  comer  of  T.  23  N.,  R.  68  W.. 
has  a  capacity  of  67,000  acre-feet,  and  is  formed  by  Dam.  No  3,  whicli 
is  located  atlout  400  feet  north  of  the  south  line  of  section  82,  its 
center  line  running  east  and  west.  The  dam  is  an  earth  and  gravel 
fill,  the  lower  part  being  of  gravel ;  its  length  is  3,700  feet,  top  widtii 
20  feet,  top  elevation  4,140  feet,  maximum  fill  63  feet ;  both  faces  have 
a  slope  01  2|  to  1,  except  the  top  15  feet  of  the  upper  face  which  has 
a  slope  of  2  to  1.  The  upper  face  is  paved  with  concrete  slabs  8 
inches  thick,  10  feet  wide,  and  20  feet  long,  underlaid  with  12  inches 
of  unscreened  gravel.  Upstream  from  the  center  line  is  a  cut-off 
trench  extending  into  brule  clay  from  6  to  84  feet.  In  this  cut-off 
trench  was  built  a  reinforced  concrete  core  wall  from  1  to  2  feet  in 
thickness,  with  its  top  at  about  the  groimd  surface.  Under  the  gravel 
portion  of  the  fill  was  constructed  a  drain  of  12-inch  tile  surrounded 


Digitized  by 


Google 


NEBRASKA-WYOMING,   NORTH   PLATTE  PROJECT.  265 

Etvel  in  a  trench  about  5  feet  deep.  A  spillway,  with  a  minimum 
width  of  100  feet  and  a  crest  elevation  of  4,125  feet,  was  constructed 
aroimd  the  west  end  of  the  dam  and  immediately  adjoining  it.  The 
outlet  conduit  is  located  just  east  of  the  low  point  of  the  vaUey  and  is 
built  wholly  in  brule  clay.  It  consists  of  a  reinforced-concrete  bar- 
rel 12  feet  10  inches  in  horizontal  diameter  and  11  feet  in  vertical 
diameter,  which  carries  two  lines  of  48-inch  steel  lock-bar  pipe.  Each 
line  of  pipe  is  closed  at  the  upper  end  by  a  48-inch  flutter  valve  for 
emergency  purposes,  and  at  the  lower  end  by  two  24-inch  needle 
valves  which  control  the  discharge. 

Proposals  for  the  construction  of  Dam  No.  3,  under  Specifications 
No.  203,  were  opened  in  Mitchell,  Nebr.,  on  February  28, 1912,  and  all 
bids  were  rejected  as  being  unsatisfactory.  The  work  was  readver- 
tised  under  a  reissue  of  Specifications  No.  203,  and  proposals  were 
opened  on  April  22,  1912.  Contract  No.  499,  for  construction, 
was  executed  May  24, 1912.  Work  was  begun  on  June  29, 1912,  and 
completed  on  June  21, 1915. 

The  contractor's  plant  consisted  principally  of  a  clam-shell  exca- 
vator;  traction  engines;  elevating  graders;  12-yard  and  2-yard  dump 
wagons;  drag-line  buckets,  with  cables;  hoist  engines;  a  crushing, 
screening,  and  mixing  plant ;  pumps ;  and  boilers. 

AH  the  earth  and  gravel  taken  from  the  trenches  and  spillway  was 
placed  in  the  embankment;  most  of  the  brule  clay  was  wasted  or 
placed  at  the  downstream  toe  of  the  dam.  The  ^eater  part  of  the 
material  for  the  embankment  was  taken  from  pits  at  both  ends  of 
the  dam. 

The  construction  of  the  dam  involved  the  handling  of  864,322  cubic 
yards  of  earth  and  gravel  fill,  15,176  cubic  yards  of  unscreened  gravel, 
27,209  cubic  yards  of  brule-clay  excavation,  and  17,286  cubic  yards  of 
concrete. 

Water  was  first  stored  in  the  lake  in  the  fall  of  1914,  and  in  Novem- 
ber of  that  year  seepage  developed,  starting  about  300  feet  below  the 
toe  of  the  dam.  For  the  purpose  of  reducing  this  seepage,  wells  were 
drilled  in  a  line  parallel  to  the  axis  of  the  dam  just  above  the  core  wall 
to  depths  of  100  to  125  feet  and  grout  was  forced  in  under  a  pressure 
of  100  pounds  per  square  inch.  The  results  proved  satisfactory.  This 
work  was  done  by  Government  forces  in  the  summer  of  1915. 

Various  phases  of  the  design  and  construction  of  the  dam  were 
considered  by  the  following  boards  of  engineers,  and  reports  made  on 
the  dates  named :  A  board  consisting  of  Messrs.  A.  P.  Davis,  D.  C. 
Henny,  R.  F.  Walter,  Andrew  Weiss,  and  O.  T.  Reedy,  opened  pro- 
posals and  recommended  changes  in  specifications  on  May  2,  1912. 
On  June  8,  1913,  a  board  consisting  of  Messrs.  A.  P.  Davis,  D.  C. 
Henny,  R.  F.  Walter,  and  Andrew  Weiss  considered  conditions  in  the 
cut-on  trench  and  made  report  thereon.  On  December  8,  1914,  and 
again  on  January  26, 1915,  a  board  consisting  of  Messrs.  D.  C.  Henny, 
R.  F.  Walter,  and  Andrew  Weiss,  considered  the  seepage  under  the 
dam  and  made  reports  thereon. 

SEEPAGE  AND  DRAINAOB. 

Seepage  began  to  appear  on  the  North  Platte  project  in  the  fall  of 
1909  m  the  lower  parts  of  the  valleys  adjacent  to  the  land  which  had 
been  irrigated  during  that  and  the  preceding  season.  It  developed 
most  notably  in  the  Lower  Sheep  Creek  bottom  and  gradually  spread 
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here,  as  well  as  in  the  other  valleys,  reaching  apparently  a  maximum 
development  in  the  season  of  1911,  following  an  unusually  heavy  ap- 
plication of  water.  On  May  2, 1912,  a  board  of  engineers,  consisting 
of  Messrs.  A.  P.  Davis,  D.  C.  Henny,  K.  F.  Walter,  and  Andrew  Weiss, 
recommended  that  investigations  be  made  and  plans  prepared  for  the 
drainage  of  seeped  areas. 

In  accordance  with  this  board's  recommendation  and  under  the 
direction  of  Mr.  D.  W.  Murphy,  engineer  in  charge  of  drainage,  in- 
vestigations were  started  and  a  drag-line  excavator  and  a  trench  ma- 
chine were  purchased,  as  it  was  thought  impracticable  to  let  this  kind 
of  work  by  contract.  Work  was  started  in  the  second  lateral  district 
in  September,  1912.  During  the  remainder  of  that  season  the  Sun- 
flower drain,  a  12-inch  tile  drain,  was  started,  and  the  Hiersche  drain, 
which  is  an  open  cut,  was  be^^n  with  the  drag-line  excavator. 

This  drainage  work  was  again  resumed  in  April,  1918,  and  con- 
tinued throughout  that  season.  In  that  season  the  Banner  drain  was 
first  built.  It  consists  of  4,200  linear  feet  of  open  drain  and  6,950 
linear  feet  of  12-inch  tile  line.  Following  this  tne  McAllister  drain 
was  put  under  way;  this  is  a  tile  drain  of  a  total  length  of  13,814 
feet,  of  which  9,934  feet  are  16-inch,  2,760  feet  12-inch,  and  1,120 
feet  10-inch  diameter. 

The  drag-line  excavator  continued  excavating  the  Hiersche  drain 
during  the  season  of  1913,  completing  the  main  line  that  fall.  This 
is  an  open  drain  22,400  feet  in  length  and  extending  from  a  point 
near  the  southwest  comer  of  sec.  23,  T.  23  N.,  R.  56  W.,  in  a  north- 
easterly direction  to  Dam  No.  1,  Lake  Alice.  The  principal  object 
of  this  drain  is  to  take  care  of  the  seepage  resulting  from  Lake  Alice, 
4S  well  as  some  marginal  seeped  areas  which  have  developed  along 
its  course. 

In  the  summer  of  1913  the  Dunham  drain  was  started;  this  is 
for  the  most  part  a  covered  tile  drain.  In  its  completed  state  it 
consists  of  4,050  feet  of  open  drain  and  24,026  feet  of  tile  drain,  of 
which  6,440  feet  are  15-inch  diameter  and  17,686  feet  12-inch.  The 
building  of  the  Dunham  drain  was  carried  through  the  remainder  of 
the  season  of  1913  and  practically  completed  in  the  season  of  1914, 
excepting  a  few  additional  spurs  which  were  added  in  the  season 
of  1915. 

Upon  the  beginning  of  storage  in  Lake  Minatare,  seepage  imme- 
diately began  to  appear,  mostly  in  the  form  of  springs  some  400  feet 
below  the  toe  of  the  dam  to  the  extent  of  several  second-feet.  This 
occurred  in  November,  1914,  and  in  order  to  save  considerable  good 
agricultural  land  below,  an  open  drain  was  started  to  connect  this 
locality  with  the  Nine  Mile  draw  in  sec.  28,  T.  22  N.,  R.  53  W.  This 
is  known  as  the  Alliance  drain,  the  total  length  of  which  is  31,400 
feet.  This  drain  was  completed  in  the  season  of  1916 ;  the  excavation 
was  done  by  means  of  the  trench  machine  and  partly  by  team  and  hand 
labor. 

The  Sunflower  drain  was  partly  relocated  and  completed  in  the 
spring  of  1914.    This  is  a  12-mch  tile  drain  6,900  feet  in  length. 

FoUowing  the  completion  of  the  Sunflower  drain,  the  Stewart 
drain  was  tegun  in  1914  and  completed  in  the  following  year.  This 
IS  an  open  drain  with  branches  designed  to  reclaim  a  body  of  seeped 
land  in  the  so-called  Stewart  draw,  adjacent  to  and  west  of  Dry 
Spottedtail  Creek. 
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CONSTBUCTION  DXTBING  PISCAL  YEAB. 

Pathfinder  Reservoir. — ^Repairs  were  made  to  the  steel  lining  of 
the  discharge  pipes  in  the  south  tunnel.  Repairs  were  also  made  to 
the  floor  and  side  walls  in  the  Pathfinder  Tunnel  just  below  the  gate 


Interstate  Canal, — ^The  only  construction  consisted  of  minor  lat- 
eral extensions  on  various  parts  of  the  project. 

DRAINAGE. 

Surveys  and  investigations  incident  to  design,  location,  and  con- 
struction of  drainage  works  were  continued  during  the  year.  These 
investigations  include  borings  over  the  affected  areas  and  areas  likely 
to  become  seeped  to  determine  the  subsoil  conditions,  the  elevation 
and  periodic  variation  of  the  water  table  and  other  factors  bearing 
upon  the  location  and  construction  of  the  drainage  works.  Informa- 
tion was  obtained  from  the  water  users  as  to  strata  penetrated  by 
their  wells  and  original  and  present  water  level  in  the  wells. 

During  the  year  a  short  branch  of  the  Dunham  drain  was  built, 
consisting  of  626  linear  feet  of  12-inch  tile.  Three  branches  of  the 
Stewart  drain,  with  an  aggregate  length  of  4,924  linear  feet  of  open 
drain  were  built,  involving  wet  excavation  amounting  to  25,492  cubic 
yards.  Many  open  wells  were  also  put  down  in  the  bottom  of  the 
drain  to  the  underlying  water-bearing  stratum  of  gravel. 

The  upper  part  of  the  McAllister  drain  was  rebuilt  on  a  new  loca- 
tion. The  new  line,  with  branches,  is  9,700  feet  long,  of  which  5,820 
linear  feet  are  15-inch  tile,  2,760  feet  12-inch  tile,  and  1,120  feet 
10-inch  tile.    The  total  length  of  this  drain  is  now  13,900  feet. 

Late  in  the  season  of  1915  the  Sheep  Creek  drain  was  started  by 
means  of  the  trench  machine.  The  work  accomplished  during  that 
season  was  an  open  drain  through  the  Sand  Hills,  emptying  in  the 
SE.  i  sec.  22,  T.  24  N.,  R.  58  W.,  and  extending  in  a  generally  north- 
erly direction  to  approximately  the  southeast  corner  of  sec.  36, 
T.  25  N.,  R.  57  W.,  a  distance  of  about  4  miles.  This  drain  relieved 
the  accumulation  of  a  large  body  of  seepage  water  in  the  so-called 
Sheep  Creek  sinks,  and  also  resulted  in  the  lowering  of  the  ground 
water  in  the  ujjper  Sheep  Creek  Basin. 

With  the  beginning  of  the  season  of  1916  the  drag-line  excavator 
was  moved  to  upper  Sheep  Creek,  because  it  was  found  necessary  to 
deepen  and  enlarge  this  drain  from  the  lower  portion  of  Sheep  Creek 
sinks  northerly  in  order  to  furnish  a  suitable  outlet  for  the  drainage 
works  in  the  upper  portion  of  the  Sheep  Creek  area.  This  work  is 
at  present  under  way. 

The  drainage  work  has  developed  many  unexpected  difficulties, 
especially  in  the  matter  of  closed  drains. 

ECONOMIES  OF  GOVEBNHENT  WOSX. 

The  North  Platte  project  has  not  had  occasion  to  construct  or 
operate  industrial  plants,  and  while  a  large  amount  of  work  has  been 
done  by  Government  forces,  little  of  such  work  has  been  advertised, 
and  almost  no  similar  work  has  been  done  by  contract  under  similar 
circumstances,  so  that  in  most  cases  no  exact  comparison  of  cost  can 
be  made. 
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On  the  basis  of  the  lowest  bid  received  on  October  28,  1909,  the 
estimated  cost  of  the  Pathfinder  Dike  by  contract  was  $265,881.18, 
while  the  actual  cost  by  Government  forces  was  $221,799.77,  showing 
a  saving  of  $34,081.41.  It  is  found  that  as  a  general  rule  structural 
work  is  accomplished  better  and  more  cheaply  by  Government  forces, 
especially  the  smaller  tvpes  on  the  distributing  system^  which  are 
usually  widely  scattered  and  which  need  frequent  modifications  of 
plan  to  suit  local  conditions. 

OPERATION  ANB  MAINTENANCE. 

The  system  as  operated  during  the  present  season  consisted  of  the 
Pathfinder  Reservoir,  the  Whalen  Diversion  Dam,  95  miles  of  main 
canal;  Lake  Alice,  5  miles  of  Reservoir  Supply  Canal;  Lake  Mina- 
tare,  37  miles  of  High  Line  Canal,  42  miles  of  Low  Line  Canal,  and 
670  miles  of  laterals. 

In  1915  water  to  the  amount  of  96,467  acre- feet  was  delivered  to 
1,095  farms,  containing  approximately  70,007  acres  in  crop,  exclusive 
of  the  lands  of  the  North  JPlatte  Canal  &  Colonization  Co.,  to  which 
26,261  acre-feet  of  water  were  delivered  for  the  irrigation  of  88 
farms,  containing  approximately  8,050  acres  in  crop.  The  average 
amount  of  water  usea  upon  the  lan^  under  the  interstate  unit  was 
1.38  acre- feet  per  acre,  and  upon  the  land  of  the  North  Platte  Canal 
&  Colonization  Co.,  3.27  acre-feet  per  acre.  The  total  diversion  at 
the  Whalen  Dam  during  the  irrigation  season  of  1915  was  294,188 
acre- feet  The  unusually  small  amount  of  water  used  was  due  to  the 
large  rainfall  during  the  summer. 

During  the  first  part  of  the  season  of  1916,  86,441  acres  were  en- 
titled to  water  under  water-right  application,  8,420  acres  under  rental 
contracts,  and  17,837  acres  imder  contract  with  the  North  Platte 
Canal  &  Colonization  Co.  Of  this  amount  approximately  80,564 
acres  were  under  cultivation  under  the  different  arrangements. 
Water  was  diverted  into  the  Interstate  Canal  on  April  26,  1916;  the 
maximum  diversion  to  June  30  was  1,435  second-feet.  The  prevalence 
of  showers  and  and  the  cool  weather  have  rendered  the  use  of  water 
light  for  the  first  part  of  the  season  of  1916,  and  water  was  delivered 
on  demand  up  to  June  27,  after  which  it  was  delivered  on  rotation. 
The  storage  in  Pathfinder  Reservoir  was  668,580  acre- feet  on  July 
1,  1915,  decreasing  to  273,400  acre-feet  on  September  26,  1915,  in- 
creasing to  814,010  acre- feet  on  June  25,  1916,  and  again  decreasing 
to  799,370  acre-feet  on  June  30, 1916. 

Historical  review,  North  Platte  project. 
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1911 


1913 


1913 


1914 


1915 


1916 


Aoroage  for  wbloh  servlot  wm 
prepared  to  supply  water.... 

Acreage  irrigated 

ICOee  of  oanal  operated 

Water  deUvered  to  land  (acre- 
feet) 

Per  acre  of  land  irrigated  (acre- 


196,898 
>  40,411 


•190,437 
•4.36 


1103,887 

156,631 

603 

M13,351 

•3.35 


1109,372 

168,366 

648 

M41,489 

>3l49 


1 100,841 
167,700 


•176,915 
•3.93 


1139.684 

178,057 

848 

•96,407 

•L88 


i  139,891 

180,564 

848 


I  Includes  North  Platte  Canal  &  Colonisation  Co.  lands. 

■  Bxolusive  of  lands  under  North  Platte  Canal  A  Colonisation  Co.  tract. 
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SETTIiEMENT. 

Conditions  on  the  project  continued  to  improve  throughout  the 
year,  due  to  good  crops,  good  markets,  and  the  lessened  payments 
under  the  extension  act.  The  number  of  land  transfers  has  been 
about  normal.  The  remainder  of  the  vacant  land  in  the  third 
lateral  district  has  been  opened  for  settlement.  There  are  now  20' 
farm  units  on  the  project  open  to  entry.  Good  profits  have  been 
made  by  feeding  stock.  Hog  cholera  no  longer  exists  on  the  project. 
The  following  table  shows  settlement  data  for  the  years  1912  to  1916, 
inclusive,  for  the  lands  under  the  Interstate  Canal  irrigated  by  the 
Reclamation  Service: 

Settlement  data,  North  Platte  project. 


Item. 


1913 


1913 


1914 


1915 


1916 


Total  number  of  famu  on  project 

Population 

Number  of  irrigated  farms 

Operated  by  owners  or  managers 

Operated  by  tenants 

Pf^ulation 

Number  of  towns. 

Popolaticn 

Total  peculation  In  towns  and  on  farms. . 

Nmnber  of  pabllo  sdioob 

Namberofchnrofaes 

Nmnber  of  banks 

Total  capital  stock 

Total  amonnt  of  deposits 

Total  number  of  depositors 

Number  of  reUnouishments.... 

Number  of  oancellatians 


1,270 

2,fi0i 

777 

575 

202 

«     7 

4.eoo 

^104 

34 

25 

13 

1277,000 


1,270 

2,774 

906 

603 

306 

«     7 

4,762 

7^536 

30 

25 

18 

1277,000 

31,160,000 


11,270 

13,800 

944 

567 

877 

3,290 

7 

14,900 

18,700 

34 

25 

14 

1802,000 

11,704,000 


11,456 

14,000 

1,095 

682 

413 

3,838 

7 

15,000 

19,000 

34 

25 

15 

8817,000 

11,710,000 

15,700 


11,467 

14,200 

11,200 

760 

440 

14,000 

7 

15,500 

19,700 

34 

25 

16 

8852,000 

81,800,000 

16,000 


t  Data  not  available. 


PBIKGIPAL  CBOPS. 

The  cropped  area  has  continued  to  increase,  until  in  1916  it  is  esti- 
mated to  amount  to  80,564  acres,  including  the  North  Platte  Canal 
&  Colonization  Co.  lands.  Of  this  amount  about  47  per  cent  is  in 
alfalfa,  34  per  cent  in  cereals  and  com,  11  per  cent  in  sugar  beets, 
and  the  remaining  8  per  cent  in  potatoes  and  miscellaneous  crops. 
The  total  value  of  the  crops  on  the  Interstate  unit  for  the  year  1915 
was  $1,263,617,  with  an  average  value  of  $18.55  per  acre,  as  com- 
pared with  a  total  value  of  $890,202  and  an  average  value  of  $14.95 
per  acre  for  1914.  Increased  returns  were  most  pronounced  in  the 
case  of  sugar  beets,  potatoes,  and  com.  Low  temperatures  and 
severe  hailstorms  have  retarded  the  growth  of  crops  in  1916,  but  the 
indications  are  that  crops  will  be  good. 
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The  following  tabulated  crop  report  for  1916  is  for  the  Interstate 
unit  only : 

Crop  report.  North  Platte  project  (Interstate),  year  of  1915, 


Crop. 


Area 

(acres). 


Unit  of 
yield. 


Yields. 


Total. 


Average 
per  acre. 


Values. 


Per  unit 
of  yield. 


Total. 


Per  acre. 


Allalfahay.... 
Alfalfa  seed.... 

Barley 

Beans 

Beets,  suRar... 
Beets,  stock. . . 
Cane  fodder...'. 
Com  fodder.... 
Com,  Indian... 

Millet  hay 

Garden 

Hay,  native... 

Mlfletseed 

Oats 

Onions 

Pasture. 

Potatoes 

Rye 

Spelt 

Wheat 

lCisoellaneou.s.. 


31,788 

134 

2,329 

96 

7,872 

276 

63 

103 

10,343 

113 

219 

181 

106 

7,112 

6 

3,064 

1,395 

168 

81 

1,878 


Tons.... 
Bu.sbers. 

...do 

...do 

Tons.... 

...do 

...do 

...do 

Bushels., 
Tons 


62,491 

121 
87,037 

987 
97,763 
4,498 

130 
-  394 
209,626 

153 


2.0 
.9 
37.0 
10.8 
12.6 
16.3 
.8 

3.8 
20.0 

1.4 


16.00 
8.00 

.46 
3.90 
5.50 
3.00 
2.00 
1.00 

.50 
5.00 


Tons.... 
Bushels. 

..do 

..do 


137 

1,444 

198,692 

990 


.7 

13.6 

28.0 

165.0 


Bushels. 

..do 

..do 

..do 


251,833 

1,551 

1,729- 

33,785 


181.0 

9.0 

21.0 

13.0 


8.00 

1.00 

.40 

1.00 

8.00 

.40 

.50 

.40 

.90 


1312,455 

968 

39.167 

3,849 

537,641 

13.494 

260 

394 

104,813 

765 

4,071 

1,096 

1,444 

79,477 

990 

24.512 

100,733 

775 

692 

30,407 

5,614 


19.83 

7.22 

16.82 

4a  00 

68.80 

48.88 

1.00 

3.82 

10.18 

6.76 

18.  S8 

6.06 

13.62 

11.18 

165.00 

8.00 

72.21 

4.62 

8.64 

16.19 

6.99 


Total  cropped  acreage. 


Irrigated,  no  crops: 

Alfalfa  seeded   with 

nurse  crop 

AlfalCa  seeded:  no  nurse 


68.130 


Total  and  average. 


133,617 


18.55 


Areas. 


crop., 
Bdu 


Less  duplicated  areas. . . 
Totalirrigated  acreage 


4,800 

1,877 
4,809 


70,007 


Total  irrigable  area  farms  reported . . 

Total  irrigated  area  farms  reported . . 

Under  water-right  applications. 

Under  rental  contracts  L.  L. 

lands  3170-66;   State  landj 

295-5. 

Total  dropped  area  farms  reported.. 


Acres. 


87.654 

70.007 

66,542 

3.465 


68,130 


Farms. 


PvoenI 

of 
projeet.1 


1.095 

1,095 

1,024 

71 


1,095 


79 

68 

60 

8 


i  Interstate  unit  based  on  total  of  111 ,414  acres.   (Pabllo-notlce  lands,  93,295  acres.   Water-rental  lands, 
•8,119  acres.) 

SALE  OF  SUPPLEHENTAL  STOBAGE  BIGHTS  FBOM  PATHFINDEB 
BESEBVOIB  TO  PBIVATE  LANDS. 

In  accordance  with  the  plans  outlined  in  previous  annual  reports, 
contracts  for  the  sale  of  supplemental  storage  water  to  the  Pleasant 
Valley  Lateral  Association  and  the  Goshen  Land  Co.  have  been 
approved  by  the  Secretary  of  the  Interior. 

The  hydraulic  studies  mentioned  in  the  thirteenth  and  fourteenth 
annual  reports  are  being  continued  by  a  competent  hydrographer, 
and  in  cooperation  with  the  State  of  Nebraska,  for  the  purpose  of 
determining  losses  in  transmission  and  accessions  from  tributaries 
and  obtaining  such  other  information  as  will  aid  in  a  determination 
of  water  rights  and  proper  water  distribution. 
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FOBT  LABAMIE  UNIT. 
GENERAL. 

The  lands  to  be  irri^ted  by  the  Fort  Laramie  unit  lie  on  the 
south  side  of  the  North  Platte  Kiver,  partly  in  Wyoming  and  partly 
in  Nebraska.  The  main  canal  which  is  to  serve  this  unit  is  known 
as  the  Fort  Laramie  Canal,  and  as  noted  under  the  project  heading, 
"Irrigation  plan,"  water  for  this  canal  is  diverted  from  the  North 
Platte  River  by  the  Whalen  Dam,  which  also  diverts  into  the  Inter- 
state Canal,  supplying  water  for  lands  on  the  north  side  of  the  river. 

The  canal  will  be  about  127  miles  long,  extending  to  a  divide  be- 
tween Gering  and  Creighton  Vallej^s.  The  area  to  be  covered  com- 
8 rises  about  100,000  acres,  approximately  45,000  of  which  are  in 
ebraska  and  55,000  in  Wyoming.  Of  this  area  the  principal  por- 
tion is  in  what  is  known  as  Goshen  Hole  or  Goshen  Park. 

SURVEYS. 

The  earliest  surveys  to  be  made  in  connection  with  the  investiga- 
tion of  the  lands  in  this  unit  were  begun  in  1908  and  continued  dur- 
ing portions  of  the  two  following  years,  after,  which  this  work  was 
discontinued  for  several  vears  and  attention  given  principally  to 
survey  and  development  oi  the  Interstate  unit. 

Surveys  were  again  begun  in  1910  and  continued  during  portions 
of  1911  and  1912.  The  survey  upon  which  were  based  the  estimates 
resulting  in  the  approval  of  the  construction  of  this  unit  was  that 
in  1912  in  charge  of  H.  W.  Bashore,  assistant  enffineer,  and  the 
present  location  is  being^  made  practically  as  it  was  then  surveyed. 

Tliis  survey  keeps  fairly  close  to^  the  river  to  a  point  above  the 
junction  of  Cherry  Creek  with  the  river,  distant  about  36  miles  from 
the  headworks,  making  a  small  detour  up  the  Laramie  River  and 
another  larger  detour  to  take  in  the  level  valley  known  as  London 
Flfits.  The  canal  then  continues  up  the  Cherry  Creek  Valley  and 
crosses  the  divide  between  Cherry  Creek  and  Horse  Creek ;  continu- 
ing through  Kiowa  and  Owl  Creek  Valleys,  passing  into  the  Gering 
Valley  through  a  tunnel  under  the  ridge  west  of  Gering. 

At  a  board  meeting  held  in  Mitchell,  Nebr.,  May  4,  1912,  con- 
vened for  the  purpose  of  considering  a  report  of  the  survey  above 
mentioned,  it  was  recommended  that  the  construction  of  tne  Fort 
Laramie  unit  be  undertaken,  provided  that  95  per  cent  of  the  deeded 
land  should  be  pledged  for  its  proportionate  cost  of  its  part  of  the 
construction. 

Attempts  were  made  to  secure  these  pledges  during  the  next  two 
or  three  years,  and  in  October,  1914,  the  Secretary  of  the  Interior 
reduced  uie  requirements  to  90  per  cent. 

On  June  7, 1915,  report  was  made  to  the  director  and  chief  engineer 
to  the  effect  that  90  per  cent  of  the  irrigable  area  in  private  ownership 
was  then  subscribed,  and  shortly  thereafter  direction  was  given  that 
final  location  surveys  be  made  for  the  purpose  of  early  advertisement 
of  earthwork  and  tne  beginning  of  construction. 
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The  first  advertiseineiit  was  made  on  August  7,  1915,  and  covered 
about  10  miles  of  canal  earthwork.  This  is  known  as  the  first  divi- 
sion of  the  canaL 

Surveys  were  ccmtinued.  completing  the  second  division,  amounting 
to  about  5^  miles,  and  advertisement  of  this  division  was  made  on 
February  8, 1916. 

The  third  division  consists  of  about  8^  miles  and  was  advertised 
on  April  20, 1916. 

Surveys  covering  the  final  location,  including  cross  section  of  the 
fourth  division  amounting  to  about  19  miles,  have  been  completed 
and  advertisement  is  now  being  prepared  covering  this  work;  the 
total  completed  final  surveys  amount  to  about  43  miles.  Of  this 
amount,  24  miles  are  either  under  construction  or  under  contract  for 
construction. 

CONSTRUCTION  DURING  FISCAL  TEAR. 

Bids  for  the  first  division  of  earthwork  were  opened  on  September 
8, 1916,  and  contract  for  schedules  1  and  2  awarded  to  Winston  Bros. 
Co.,  of  Minneapolis,  and  schedules  3  and  4  awarded  to  the  Fred  M. 
Crane  Co.,  of  Omaha.  This  work  began  early  in  October  and  con- 
tinued through  the  winter.  Winston  Bros.  Co.  contract  was  com- 
pleted in  May,  1916,  and  the  Fred  M.  Crane  Co.  contract,  schedules 
3  and  4,  is  about  97  per  cent  completed. 

On  March  10, 1916,  bids  were  opened  on  the  second  division  earth- 
work, comprising  about  5^  miles.  At  the  same  time  bids  were  opened 
for  two  reinforced  concrete  siphons,  one  imder  Laramie  River,  about 
270  feet  long  and  one  under  Deer  Creek,  about  150  feet  long,  as  well 
as  three  lar^e  reinforced  concrete  culverts  for  taking  care  of  cross- 
coimtry  drainage. 

MacArthur  Bros.  Co.,  of  New  York  City,  were  awarded  contract 
for  the  earthware  and  the  culverts,  and  the  Security  Bridge  Co.,  of 
Minneapolis,  were  awarded  the  contract  for  the  siphons. 

Work  was  commenced  on  the  Laramie  siphon  late  in  April  and  so 
far  has  consisted  in  the  driving  of  sheet  piling  to  form  one  section 
of  cofferdam,  together  with  a  small  amount  of  excavation. 

Work  on  excavation  for  the  three  culverts  was  begun  in  May. 

The  earthwork  contractors  shipped,  and  began  the  erection  of,  a 
drag-line  excavator  early  in  May  and  also  sublet  a  considerable  por- 
tion of  their  work  to  team  outfits. 

On  April  18,  1916,  advertisement  was  made  covering  two  tunnels; 
one  in  the  sixth  mile  and  one  in  the  sixteenth  mile  of  the  canal. 
Bids  were  opened  on  May  22  and  contract  for  this  work  was  awarded 
to  MacArthur  Bros.  Co.,  of  New  York  City.  The  actual  construc- 
tion work  on  the  tunnels  has  not  begun. 

On  May  26, 1916,  bids  were  open^  for  the  third  division  of  earth- 
work. Contracts  were  awarded  to  MacArthur  Bros.  Co.,  New  York 
Citf,  schedule  1;  Winston  Bros.  Co.,  of  Minneapolis,  schedule  2; 
J.  £.  Hilton,  Billings,  Mont,  schedules  3  and  4. 

Work  has  not  begun  on  any  part  of  division  3,  but  contractors 
are  engaged  in  getting  their  equipment  on  the  ground. 
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PBINCIPAL    BOARD    MEETINOS. 

May  4. 1912.  Personnel :  A.  P.  Davis,  D.  C.  Henny,  R.  F.  Walter, 
and  Andrew  Weiss.  This  board  examined  report  of  investigations 
and  surveys,  together  with  estimate  of  cost,  covering  proposed  con- 
struction of  Fort  Laramie  unit,  compiled  by  H.  W.  Bashore,  assistant 
engineer,  under  the  direction  of  the  project  manager. 

July  12, 1916.  Personnel:  D.  C.  Henny.  Andrew  Weiss,  and  O.  T. 
Reedy.  This  board  met  in  Mitchell,  Neor.^  and  drafted  a  report 
addressed  to  the  chief  of  construction  covermg  designs  and  specifi- 
cations for  the  Fort  Laramie  unit. 

December  20, 1916.  Personnel :  E.  H.  Baldwin,  E.  A.  Moritz,  and 
O.  T.  Beedy.  This  board  met  in  Denver,  Colo.,  and  made  a  report 
to  the  chief  of  construction  in  regard  to  tunnel  work  and  open  canal 
construction. 

PUBLIC  NOTICES  AND  OBDBB& 
PUBUC  NOTICE,  JANUARY  13,  1916. 

1.  In  pursuance  of  the  provisions  of  section  4  of  the  reclamation 
act  of  June  17,  1902  (32  Stat.,  388),  and  acts  amendatory  thereof 
and  supplemental  thereto,  and  particularly  the  reclamation  extension 
act  of  August  13,  1914  (88  Stat.,  686),  notice  is  hereby  ^ven  that 
water  will  be  furnished  under  the  North  Platte  project,  Ifebraska- 
Wyoming,  in  the  irrigation  season  of  1916  and  thereafter  for  the 
irrigable  lands  of  said  project  shown  on  the  farm  unit  plats  of:  Sixth 

Srincipal  meridian,  T.  23  N.,  R.  53  W. ;  T.  22  N.,  R.  68  W. ;  T.  22  N., 
L  62  W. ;  T.  21  N.,  R  52  W. :  T.  22  N.,  R.  61  W. ;  T.  21  N.,  R.  51  W.. 
approved  by  the  Secretary  oi  the  Interior  on  November  28, 1916,  and 
on  file  in  the  local  land  offices  at  Alliance,  Nebr.,  and  in  the  office  of 
the  project  manager  at  Mitchell,  Nebr. 

2.  This  public  notice  applies  only  to  the  unentered  lands  and  lands 
heretofore  entered  but  relinquished  or  abandoned,  shown  on  the 
above  plats. 

3.  Homestead  entries  of  the  farm  units  shown  on  said  plats  em- 
bracing public  lands  of  the  United  States  may  be  made  on  and  after 
March  24,  1916,  at  9  o'clock  a.  m.,  at  the  local  land  office,  if  found 
regular  and  accompanied  by  the  certificate  of  the  project  manager, 
showing  that  water-right  application  has  been  filed  and  the  proper 
water-nght  charges  depositea. 

4.  Warning  is  hereby  expressly  given  that  no  person  will  be  per- 
mitted to  ^am  or  exercise  any  right  whatever  under  any  settlement 
or  occupation  begun  prior  to  9  o'clock  a.  m.  March  24, 1916,  on  any 
lands  snown  on  said  plats:  Provided,  however^  That  this  shall  not 
interfere  with  any  valid  existing  rignts  obtained  by  settlement  or 
entr^  while  the  land  was  subject  thereto.  All  persons  desiring  to 
acquire  any  public  lands  shown  on  said  plats  shall  execute  homestead 
application  subject  to  the  provisions  of  the  reclamation  act  in  the 
manner  required  by  law,  which,  with  the  required  fees  and  commis- 
sions, accompanied  by  certificate  of  the  project  manager  as  to  the 
filing   of   water-right   applications   and   payment   of  water-right 
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charges  as  hereinafter  provided,  shall  be  presented  to  the  local  land 
office  at  Alliance,  Nebr.,  in  person,  by  mail,  or  otherwise  within  a 
period  of  five  days  prior  to  March  24,  1916 ;  that  is,  beginning  not 
earlier  than  March  19, 1916.  All  entries  filed  as  herein  provided  and 
reaching  the  local  land  office  not  later  than  9  o'clock  a.  m.  on  March 
24, 1916,  shall  be  held  and  treated  as  simultaneously  filed.  Applica- 
tions presented  after  that  hour  will  be  received  and  noted  in  the  order 
of  filing.  Any  application  not  based  on  a  prior  settlement  right  will 
be  subject  to  valid  settlement  claims  asserted  in  the  manner  required 
by  law. 

5.  The  register  and  receiver  will  carefully  compare  all  applications 
simultaneously  filed  as  aforesaid  and  will  dispose  of  them  as  follows: 

(a)  Where  there  is  no  conflict,  the  application  shall  be  allowed 
irrespective  of  whether  settlement  is  alleged. 

(6)  In  case  of  conflicting  applications  and  only  one  of  the  appli- 
cants alleges  prior  settlement,  his  application  shall  be  allowed  and 
the  others  rejected. 

(c)  If  two  or  more  conflicting  applications  are  received  each  con- 
taining allegations  of  prior  settlement,  a  hearing  shall  be  ordered  to 
determine  the  priority  of  right,  and  it  shall  be  restricted  to  those 
alleging  such  right. 

6.  Where  there  are  applications  conflicting  in  whole  or  in  part  in 
which  no  one  of  the  several  applicants  claims  prior  settlement,  the 
register  and  receiver  will  write  on  cards  the  names  of  the  several 
applicants  and  each  of  these  cards  shall  be  placed  in  an  envelope 
upon  which  there  is  no  distinctive  or  identifying  mark,  and  at  2 
o'clock  p.  m.  on  the  date  of  opening  the  entry,  if  practicable,  if  not, 
at  same  hour  one  week  later,  after  all  the  envelopes  containing  the 
names  of  the  several  applicants  shall  have  been  thoroughly  mixed  in 
the  presence  of  such  persons  as  may  desire  to  be  present,  they  shall 
be  drawn  and  numbered  in  order.  The  cards  as  numbered  and 
drawn  will  be  securely  fastened  to  the  applications  of  the  respective 
persons  and  the  applications  shall  be  allowed  in  such  order.  Where 
any  applicant  fails  to  obtain  land  applied  for  by  him,  he  will  be 
permitted  to  elect  whether  he  will  amend  his  application  to  embrace 
other  lands  not  affected  by  pending  applications  and  otherwise  sub- 
ject thereto  when  such  amended  application  is  presented,  or  with- 
draw his  original  application  without  prejudice  and  in  the  event  of 
such  withdrawal  the  fees  and  commissions  will  be  returned  by  the 
receiver  and  any  water-right  charges  deposited  will  be  returned  by 
the  project  manager  of  the  Reclamation  Service.  Applications  con- 
flicting in  whole  with  those  previously  allowed  will  be  rejected  in  the 
usual  manner. 

7.  The  project  manager  will  receive  water-right  applications  ac- 
companied by  the  proper  water-right  payments,  whidi  for  the  first 
payment  will  be  accepted  in  the  form  of  drafts  on  New  York  or 
Denver,  or  monejr  order  payable  to  the  chief  clerk,  United  States 
Reclamation  Service,  Mitcnell,  Nebr.,  and  issue  certificates  to  appli- 
cants for  public  lands  at  any  time  after  the  date  of  this  notice.  Each 
application  must  be  for  a  specific  farm  unit.  More  than  one  person 
may  make  application  for  the  same  farm  unit.  Filing  of  water-right 
application  and  issuance  of  certificate  gives  no  preference  right  to 
make  entry.    Acceptance  of  application  will  be  indorsed  thereon  by 


Digitized  by 


Google 


NEBRASKA- WYOMING,   NOETH  PLATTE  PROJECT.  275 

the  project  manager  when  notified  by  the  local  land  office  that  entry 
has  been  allowed.  All  other  applications,  with  payments  made,  will 
be  returned  to  applicants  upon  surrender  by  them  of  the  certificate 
of  filing  issued  by  the  project  manager. 

8.  The  limit  of  area  per  entry  representing  the  acreage  which,  in 
the  opinion  of  the  Secretary  of  the  Interior,  may  be  reasonably  re-  • 
quired  for  the  support  of  a  family  upon  such  lands  is  fixed  at  the 
amounts  shown  upon  the  plats  for  the  several  farm  imits.  All  water- 
right  applications  must  be  made  to  the  project  manager,  United 
Stat^  Keclamation  Service,  Mitchell,  Nebr. 

9.  The  water-right  charges  per  acre  of  irrigable  land  are  of  two 
kinds,  (a)  a  charge  of  $55  per  irrigable  acre  for  the  building  of  the 
irrigation  system,  termed  the  construction  charge,  and  (6)  an  annual 
charge  for  operation  and  maintenance,  payable  March  1  of  each  year 
for  the  preceding  irrigation  season.  The  operation  and  maintenance 
charge  for  the  irrigation  season  of  1916  shall  be  due  March  1,  1917, 
and  shall  be  of  the  amount  and  terms  of  payment  announced  for  the 
said  project. 

10.  For  homestead  entries  made  hereunder  an  initial  payment  of 
5  per  cent,  or  $2.75  per  irrigable  acre,  on  account  of  the  construction 
char^  shall  be  made  at  the  time  of  entry  or  filing  of  water-right 
application,  which  application  must  be  on  the  form  provided  under 
the  reclamation  extension  act.  The  remainder  of  the  construction 
charge,  $52.25  per  irrigable  acre,  must  be  paid  in  15  annual  install- 
ments, the  first  5  of  which  shall  each  be  5  per  cent  (or  $2.75  per  irrigable 
acre  each),  and  the  remainder  each  7  per  cent  (or  $3.85  per  irrigable 
acre  each).  The  first  of  said  annual  installments  shall  become  due 
and  payable  on  December  1  of  the  fifth  calendar  year  after  the  initial 
installment,  and  subsequent  installments  shall  become  due  on  Decem- 
ber 1  of  each  calendar  year  thereafter. 

11.  Any  water-right  applicant  or  entryman  may,  if  he  so  elects, 
pay  the  whole  or  any  part  of  the  construction  charges  owing  by  him 
within  any  shorter  period  than  that  provided  by  the  public  notices 
and  orders  applicable  to  his  land. 

12.  All  water-right  charges  must  be  paid  at  the  office  of  the  United 
States  Reclamation  Service,  at  Denver,  Colo.,  except  as  provided  in 
paragraph  7.  Drafts  on  New  York  or  Denver,  money  orders,  checks, 
etc.,  should  be  made  payable  to  the  disbursing  officer.  United  States 
Reclamation  Service,  Denver^  Colo. 

13.  The  method  of  determming  the  annual  operation  and  mainte- 
nance charges,  the  penalties  for  failure  to  pay  the  construction  charge 
and  the  operation  and  maintenance  charges  when  due,  and  discount 
allowed  for  prepayment  of  operation  and  maintenance  charges  for  all 
lands  shall  be  as  prescribed  by  the  act  of  August  13, 1914. 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

OBDER,  FEBRUABT  10,  1916. 

1.  Whereas  section  11  of  the  act  of  Congress  approved  August  18, 
1914  (38  Stat,  686)  provides: 

That  whenever  water  is  available  and  it  is  impracticable  to  apportion  opera- 
tion and  maintenance  charges  as  provided  in  section  five  of  this  act  the  Secre- 
tary of  the  Interior  may,  prior  to  giving  public  notice  of  the  construction  charge 
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per  acre  upon  land  under  any  project  furnish  water  to  any  entryman  or  private 
landowner  thereunder  until  such  notice  is  given  making  a  reasonable  charge 
therefor,  and  such  charges  shall  be  subject  to  the  same  penalties  and  to  the 
provisions  for  cancellation  and  collection  as  herein  provided  for  other  operation 
and  maintenance  charges. 

2.  Therefore  it  is  hereby  provided  that  water  will  be  fumigdied  on 
a  rental  basis  in  the  irrigation  season  of  1916  to  private  lands,  to 
lands  entered  prior  to  January  13,  1916,  and  not  relinquished  or 
abandoned,  shown  on  the  following  farm  unit  plats,  viz :  Sixth  prin- 
cipal meridian,  T.  21  N.,  Rs.  51  and  52  W.;  T.  22  N.,  Rs.  51,  52,  and 
53  W. ;  T.  23  N.,  R.  53  W.,  approved  by  the  Secretary  of  the  Interior 
November  23,  1915,  the  said  lands  being  under  the  low  line  canal, 
North  Platte  project,  Nebraska- Wyoming.  Water  will  be  furnished 
to  the  said  lands  under  the  provisions  of  the  reclamation  law,  and 
particularly  the  terms  of  section  11  of  the  reclamation  extension  act 
of  August  13,  1914  (38  Stat.,  686).  The  charge  for  such  water  will 
be  40  cents  per  acre-foot  measured  at  the  land,  payable  as  provided 
in  section  11  of  the  reclamation  extension  act. 

3.  Persons  desiring  to  avail  themselves  of  the  privilege  of  securing 
such  water  service  must  make  application  therefor  on  forms  duly 
approved  for  this  purpose  and  on  file  in  the  office  of  the  project  man- 
ager, Mitchell,  Nebr. 

4.  Payments  for  water  service  hereunder  for  any  irrigation  season 
shall  be  due  on  March  1  of  the  year  following. 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

PUBLIC  NOTICE,  FEBRUilRY  24,   1916. 

1.  In  pursuance  of  the  provisions  of  the  reclamation  act  of  June 
17,  1902  (32  Stat,  388),  and  acts  amendatory  thereof  and  supple- 
mental thereto,  and  in  particular  the  reclamation  extension  act  of 
August  13,  1914  (38  Stat.,  686),  section  6  of  which  authorizes  the 
Secretary  of  the  Interior  to  fix  due  date  or  operation  and  mainte- 
nance charges,  notice  is  hereby  given  that  hereafter  until  further 
notice  for  all  lands  under  the^  North  Platte  project,  Nebraska- 
Wyoming,  the  operation  and  maintenance  charge  for  any  irrigation 
season  shall  be  due  and  payable  on  March  1  of  the  following  calendar 
year. 

2.  The  operation  and  maintenance  charges  for  the  irrigation  season 
of  1916  shall  be  due  March  1,  1917,  and  each  acre  of  irrigable  land, 
whether  irrigated  or  not,  shall  be  charged  with  a  minimum  opera- 
tion and  maintenance  charge  of  $1,  which  will  permit  delivery  of 
not  more  than  1  acre-foot  per  acre.  For  the  first  acre-foot  per  acre 
additional  the  charge  shall  be  at  the  rate  of  25  cents  per  acre-foot, 
and  should  further  quantities  be  needed,  they  will  be  furnished  at 
the  rate  of  30  cents  per  acre-foot. 

3.  The  provisions  of  this  public  notice  cover  all  lands  subject  to 
public  notice  heretofore  issued  for  the  said  project. 

4.  Except  as  hereinabove  provided,  all  the  terms  and  provisions  of 
existing  public  notices  and  orders  and  in  particular  the  public  no- 
tice of  February  27,  1915,  for  the  North  Platte  project  shall  remain 
unchanged. 

Akdrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 
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PUBLIC  NOnCGES,  MAY   16,  1016. 

1.  In  pursuance  of  the  provisions  of  section  4  of  the  reclamation 
act  of  June  17, 1902  (82  Stat,  388),  and  acts  amendatory  thereof  and 
supplemental  thereto,  and  particularly  the  reclamation  extension 
act  of  August  18,  1914  (38  Stat,  686),  notice  is  hereby  given  that 
water  will  be  furnished  under  the  Noith  Platte  project  Nebraska- 
Wyoming,  in  the  irrigation  season  of  1916  and  therearter  for  the 
irrigable  lands  of  said  project  hereinafter  described,  shown  on  farm- 
unit  plats  of  sixth  principal  meridian,  T.  28  N.,  R.  58  W. ;  farm  unit 
A,  or  lots  8,  4,  and  5,  sec. 81;  farm  unit  B  or  W-i  SE.  J  SE.  J,  SW.  i 
SE  i,  SE.  i  SW.  i,  and  S.  i  NE.  i  SW.  i,  sec.  81 ;  T.  22  N,,  R.  58  W. ; 
farm  unit  J,  or  lot  1  and  SE.  i  NE.  i,  sec.  6,  approved  by  the  Secretary 
of  the  Interior  on  November  28, 1915,  as  amended  May  4, 1916,  and  on 
file  in  the  local  land  office  at  Alliance,  Nebr.,  and  in  the  office  of  the 
project  manager  at  Mitchell,  Nebr. 

2.  Homestead  entries  of  the  farm  units  above  described  may  be 
made  on  and  after  June  15,  1916,  at  9  o'clock  a.  m.,  at  the  local 
land  office,  if  found  regular  and  accompanied  by  the  certificate  of 
the  project  manager,  showing  that  water-right  application  has  been 
filed  and  the  proper  water-right  charges  deposited. 

8.  Warning  is  hereby  expressly  given  that  no  person  will  be  per- 
mitted to  ^am  or  exercise  any  right  whatever  imder  any  settlement 
or  occupation  be^un  prior  to  9  o'clock  a.  m.,  June  15,  1916,  on  said 
lands  above  described ;  provided,  however,  that  this  shall  not  interfere 
with  any  valid  existing  rights  obtained  by  settlement  or  entry  while 
the  lana  was  subject  thereto.  All  persons  desiring  to  acquire  any 
public  lands  above  described  shall  execute  homestead  application  sub- 

{ect  to  the  provisions  of  the  reclamation  act  in  the  manner  required 
>y  law,  which,  with  the  required  fees  and  commissions,  accompanied 
by  certificate  of  the  project  manager  as  to  the  filing  of  water-right 
applications  and  payment  of  water-right  charges  as  hereinafter  pro- 
vided, shall  be  presented  to  the  local  land  office  at  Alliance,  Nebr., 
in  person,  by  mail  or  otherwise  within  a  period  of  five  days  prior  to 
June  15. 1916,  that  is  beginning  not  earlier  than  June  10,  1916.  All 
entries  nled  as  herein  provided  and  reaching  the  local  land  office  not 
later  than  9  o'clock  a.  m.  on  June  15, 1916,  shall  be  held  and  treated 
as  simultaneously  filed.  Applications  presented  after  that  hour  will 
be  received  and  noted  in  the^  order  ox  filing.  Any  application  not 
based  on  a  prior  settlement  right  will  be  subject  to  vahd  settlement 
claims  asserted  in  the  manner  required  by  law. 

4.  The  register  and  receiver  will  carefully  compare  all  applica- 
tions simultaneously  filed  as  aforesaid  and  will  dispose  of  them  as 
follows : 

(a)  Where  there  is  no  conflict^  the  application  shall  be  allowed  irre- 
spective of  whether  settlement  is  alleged. 

(b)  In  case  of  conflicting  applications  and  only  one  of  the  appli- 
cants alleges  prior  settlement,  his  application  shall  be  allowed  and  the 
others  rejected. 

(e)  If  two  or  more  conflicting  applications  are  received,  each  con- 
taining allegations  of  prior  setUement,  a  hearing  shall  be  ordered  to 
determine  the  priority  of  right,  and  it  shidl  be  restricted  to  those 
alleging  such  right 
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5.  Where  there  are  applications  conflicting  in  whole  or  in  part  in 
which  no  one  of  the  several  applicants  claims  prior  settlement,  the 
register  and  receiver  will  write  on  cards  the  names  of  the  several  ap- 
plicants and  each  of  these  cards  shall  be  placed  in  an  envelope  upon 
which  there  is  no  distinctive  or  identifying  mark,  and  at  2  o'clock 
p.  m.  on  the  date  of  opening  the  entry,  if  practicable  (if  not,  at  the 
same  hour  one  week  later),  after  all  the  envelopes  containing  the 
names  of  the  several  applicants  shall  have  been  thoroughly  mixed 
in  the  presence  of  such  persons  as  may  desire  to  be  present,  they  shall 
be  drawn  and  numberea  in  order.  The  cards  as  numbered  and  drawn 
will  be  securely  fastened  to  the  applications  of  the  respective  persons, 
and  the  applications  shall  be  allowed  in  such  order.  Where  any  ap- 
plicant fails  to  obtain  land  applied  for  by  him,  he  will  be  permitted 
to  elect  whether  he  will  amend  his  application  to  embrace  other  lands 
not  affected  by  pending  applications  and  otherwise  subject  thereto 
when  such  amended  application  is  presented,  or  withdraw  his  original 
application  without  prejudice,  and  in  the  event  of  such  withdrawal 
the  fees  and  commissions  will  be  returned  by  the  receiver,  and  any 
water-right  charges  deposited  will  be  returned  by  the  project  man- 
ager of  the  Reclamation  Service.  Applications  conflicting  in  whole 
with  those  previously  allowed  will  be  rejected  in  the  usual  manner. 

6.  The  project  manager  will  receive  water-right  applications  ac- 
companied by  the  proper  water-right  payments,  which  will  be  ac- 
cepted in  the  form  of  drafts  on  New  York  or  Denver,  or  money  order 

Kayable  to  the  special  fiscal  agent,  United  States  Reclamation  Service, 
[itchell,  Nebr.,  and  issue  certificates  to  applicants  for  public  lands  at 
any  time  after  the  date  of  this  notice.  Each  applicatiou  must  be  for  a 
specific  farm  unit.  More  than  one  person  may  mak6  application  for 
the  same  farm  unit.  Filing  of  water-right  application  and  issuance 
of  certificate  gives  no  preference  right  to  make  entry.  Acceptance 
of  application  will  be  indorsed  thereon  by  the  project  manager  when 
notified  by  the  local  land  office  that  entrv  has  been  allowed.  All  other 
applications,  with  payments  made,  will  be  returned  to  applicants  upon 
surrender  by  them  of  the  certificate  of  filing  issued  by  the  project 
manager. 

7.  In  all  other  respects,  including  the  amount  of  charges  and  dates 
of  payment,  the  public  notice  datea  January  13, 1916,  will  apply,  ex- 
cept that  until  further  notice  all  water-right  charges  shall  be  paid 
to  the  officer  designated  in  paragraph  6. 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 
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[Financial  statement  in  detail,  showin^r  assets,  liabilities,  reserves,  and  capital,  given 

in  appendix,  p.  717.] 

Feature  costs  of  North  Platte  {Fort  Laramie)  project,  Nebraska-Wyoming,  to 

June  SO,  1916. 


Features. 


BabfBatiire. 


Principal 
feature. 


Examination  and  surveys. . 
Storage  works: 

Pathfinder  Reservoir.. . 

Lake  Alice  Reservoir. . 

ICinatare  Reservoir 


Canal  system: 

Wnalen  Diversion  Dam 

First  division,  Intflrstate  Canal. . . . 
Beoond  dlvislGn,  Interstate  Canal.. 
TUrd  division,  interstate  Canal. . . 

Lateral  system: 

Rawbide  lateral  district 

Lateral  system  No.  1 

Lateral8ystemNo.2 

Lateral  system  No.  8 


Drainage  system: 

Preliminary  and  general  work. . 


Open  drains.. 
Closed  drains.. 
Mlsnellaneoos. 


Farm  unlts.surveys 

Permanent  improvements  and  lands 

Operation  and  maintenance  during  oanstruction 

Punt  accounts 

Operation  and  maintenance  charges  transferred  to  and  compounded  with 
oonstruction  charges 


Gross  cost  of  construction  of  protect  to  June  30, 1916. , 
Less  revenue  earned  during  construcufln  period: 

Rental  of  buildings 

Rental  of  nasins  and  farming  lands 

Rentals  ofirrlgation  water 

Contractors' flreight  refunds 

ForfeituTes  by  defiaultiag  bidders  and  contractors 

Other  revenues,  undassmed 

Iioss  on  mess  house  operations 

Profit  on  mercantile  store  operations 

Profit  on  hospital  operations 


Amounts  set  up  as  reserves  or  depreciation  charged  to  cost  and  not 
expended 


Net  cost  of  construction  of  project  to  June  30, 1916. 


61,834,042:64 
209,780.19 
863,106.15 


a86,0ia54 

l,088,706w97 

849,840.29 

447,004.84 


8,819.31 
350,663.94 
285,084.79 
288,796.89 


14,57L81 
60,096.60 
73,061.03 
15,566.76 


5,184.68 
8,314.44 
19,328.30 
15,551.80 
16,305.00 
1,902.79 
112,600.93 
4,806.93 
6,366.83 


161,004.79 


2,585,878.98 


2,566,068.64 


982,306.43 


168,285.20 
43,008.39 
57,369.17 

428,457.18 
36,307.58 

81,348.25 


6, 948, 87a  51 


66,069.84 


6,878,807.67 


^Deduct. 
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Feature  ootte  of  North  Platte  (Fort  Laramie)  project,  Nehrtuka-Wyoming,  to 

June  30,  1916. 


Features. 


Sub- 
feature. 


PrinciiMl 


EfMnhmttop  and  enrvy 

Canal  8T8tem: 

PraUmJiiarT 

Wbatao  DiTWsioD  Dam., 
liaJbD  Canal  axoavatloD. . , 

Minor  struetorea 

Siphons , 

Culv«rts 


914,8g7.48 
590.94 

340,15L84 
3,649.54 
2,737.26 
2,594.43 


Farm  units.  snrrvTS 

Permanent  fanprovament  and  lands,  survay. , 
Plant  aoooonts 


931,508.M 


908,989.39 

906.89 

59.90 

36,0(B.19 


Gross  oost  of  ooDStruetion  of  project  to  June  30. 1916.  ...... 

Add  losses  on  inoldeotel  opesations  durtaig  oanstracuon  period: 

Bantal  of  buildings ™ \T. 

Profit  Gn  mess  house  opefstiflns 


1201.00 
736.76 


811,895.36 


595.76 


Natoostof 


of  projeot  to  June  80, 1916.. 


812, 421.  U 


1  Deduct. 

Estimated  cost  of  contemplated  work,  Ifofth  Platte  (interstate)  profeot,  dwinff 

fiscal  ye^ar  1917. 


Features. 

Subfeaturs. 

Prlucteal 
teatarT 

Canal  S7steni,r%ht  of  waT 

86,000 

TSSllBTSU.^Ttl^nffini 

5,000 

Sbasp  Creek  drafai 

980.000 

17,000 

000 

4,400 

44,000 

W^(mr  f>wV  drahi .                                     

M^AiiiirtM- drain..                                                       

Othirdrafm.       .     ."     .      ,. 

96,000 
8,000 

130,000 

9000 

HiMnitaia..  . . 

3.000 

TOtd 

361,000 

Estimated  cost  of  contemplated  work.  North  Platte  (Fort  Laramie  unit)  profeot^ 

during  fiscal  year  1917, 


Featuraa. 

Snbfeatura. 

Prinolpal 
featunT 

Csoai  system: 

Location  surveys,  topography  and  oross-sectfcm 

910.000 
80.000 

675!  910 

Headworks  (separate  from  dam) 

Tunnels,  wasteways.  checks,  culverts,  bridges,  siphons,  etc 

Main  Canal .                             

91,378,909 

Lateral  system: 

Looatkni  surveys  and  topography ........ 

40.000 

5.000 

23.600 

33.400 

Headworks.  ..r .'..'I..'...'. 

T>kt«rAlf  ^Bd  inihl&tffHMff 

^:I!S 

Farm  units. ...... 

18,000 

ICanos ...  

6,009 

M 4>tMiPtQe  stonw 

1000 

Hosnltals 

500 

Ttotal 

1,890,0 
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KEVASA,  TBirCEEE-CARSON  PROJECT. 

F.  G.  Hough,  project  manager,  Fallon,  Ney. 
LOCATION. 

Conntles:  ChurchhiU,  Storey,  and  Lyon. 

Townships :  17  and  18  N.,  Rs.  17  to  30  E. ;  19  N.,  Rs.  26  to  31  B. ;  20  N.,  Rs.  22 
to  31  E.,  Mount  Diablo  meridian. 

Railroad :  Southern  Pacific. 

Railroad  stations  and  estimated  population,  January  1,  1916:  Fernley,  60; 
Hazen,  200;  Fallon,  1^200;  Lahontan,  15;  Stillwater,  50. 

WATEB  SUPPLY. 

Source  of  water  supply :  Truckee  and  Carson  Rivers. 

Area  of  drainage  basin :  8,460  square  miles. 

Annual  run-off  in  acre-feet:  Truclcee  River  at  Tahoe  (519  square  miles),  1901 
to  1915,  maximum  704,000,  minimum  113,000,  mean  278,500.  Truckee  River  near 
Vista  and  Clark  (1,740  square  miles),  1900  to  1915,  maximum  1,435,000,  mini- 
mum 356,000,  meaa-819,500.  Carson  River  at  Empire  (988  square  miles),  1901 
to  1914,  maximum  731,000,  minimum  172,000,  mean  394,500. 

AGBICTJLTTJBAL  AND  CLIMATIC  CONDITIONS. 

Area  for  which  service  is  prepared  to  supply  water,  season  of  1916:  69,100 
acres. 

Area  tmder  water-right  applications  and  rental  contracts,  season  of  1916: 
46,998  acres. 

Length  of  irrigation  season :  From  April  1  to  October  15 — 198  days. 

Average  elevation  of  irrigable  area :  4,000  feet  above  sea  level. 

Rainfall  on  Irrigable  area:  Average  4  inches  (maximum  record  1913,  8.08 
inches).' 

Range  of  temperature  on  irrigable  area :  22**  to  100°  F. 

Character  of  soil  of  irrigable  area :  Exceedingly  variable ;  sand,  sandy  loam, 
clay,  adobe,  and  volcanic  ash. 

Principal  products:  Alfalfa,  small  grain,  potatoes,  onions,  sugar  beets,  truck 
crops,  and  dairy  products. 

Ihrinclpal  markets :  Nevada  and  Pacific  coast  communities. 

LANDS  OPENED  FOB  IBmOATION. 

Dates  of  public  notices  and  orders:  May  6,  November  1,  1907;  January  30, 
April  4,  June  5,  December  26, 1908 ;  March  1,  September  28,  1909 ;  April  26,  Sep- 
tember 16,  1910 ;  April  22,  October  17, 1911 ;  February  8,  June  13,  1912 ;  January 
17,  June  23,  July  15,  July  21,  1913;  August  19,  December  16,  1914;  January  30, 
February  26,  March  20,  May  18,  November  12,  1915 ;  January  17,  February  11, 
1916. 

LocaUon  of  lands  opened:  Ts.  17  to  20  N.,  Rs.  23  to  31  E.,  Mount  Diablo 
merldiaiL 
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Present  status  of  irrigable  lands. 

Public  homestead :  Acres. 

Entered 18,401 

Open  to  entry 4,340 

Withdrawn 100.729 

Total 123,520 

Indian : 

On  approved  plats 4,077 

Not  shown  on  plats 5d3 

Totel 4, 640 

Private  : 

Covered  by  water-right  application -    8, 608 

Open  to  water-right  application 8, 620 

Not  shown  on  plats 13,084 

Total  subject  to  water-right  application 31, 302 

Settled  vested  rights ^ 13, 083 

Unsettled  vested  rights 6, 340 

Total  vested  lands 19. 423 

Total  private  lands 50. 725 

State,  not  shown  on  plats,  total 215 

Railroad : 

CJovered  by  water-right  application 2.042 

Open  to  water-right  application 1, 648 

Not  shown  on  plats 23,210 

Total  railroad  lands 26,900 

Total,  entire  project 206,000 

Limit  of  area  of  farm  units :  40  to  160  acres. 
Duty  of  water :  3  acre-feet  per  acre  per  annum  at  the  farm. 
Building  charge  per  acre  of  irrigable  lands :  $22,  $30,  and  $60. 
Annual  operation  and  maintenance  charge  per  acre  of  irrigable  land :  Approxi- 
mately $1  per  acre,  based  on  cost  of  service. 

CHBGNOLGGICAL  STJHHABY. 

Reconnoissance  made  and  preliminary  surveys  begun  in  1902. 

Construction  recommended  by  director  March  7,  1903. 

Construction  conditionally  authorized  by  Secretary  March  14,  1908. 

Truckee  Canal  completed  June,  1905. 

Carson  River  headworks  and  main  distributing  canals  completed  September, 
1905. 

First  irrigation  by  Reclamation  Service  season  of  1906. 

Truckee  Canal  chute  completed  November,  1910. 

Lahontan  Dam  commenced  January.  1911. 

Lahontan  Dam  completed  June,  1915. 

United  States  took  possession  of  outlet  works  at  Lake  Tahoe  and  assumed 
control  July  1,  1915. 

Project  manager  instructed  by  Reclamation  Commission  to  take  preliminary 
steps  toward  preparation  of  unentered  farm  units  for  irrigation  and  cultivation 
April  19,  1916. 

Entire  project  68.1  per  cent  completed  June  30  ,1916. 

IBBIGATION  PLAN. 

The  irrigation  plan  of  the  Truckee-Carson  project  provides  for  the  storage  of 
water  on  the  headwaters  of  Truckee  River,  in  Lake  Tahoe,  in  the  Alkali  Flat 
Reservoir,  near  Churchill,  Nev.,  and  in  Lahontan  Reservoir  on  Carson  River; 
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the  diversion  of  water  from  Truckee  River  by  a  dam  about  20  miles  below 
Reno,  Nev.,  into  the  Truckee  Canal,  supplying  water  to  lands  In  the  Truckee  and 
Carson  River  valleys  and  to  the  Lahontan  Reservoir;  the  diversion  of  water 
from  Carson  River  by  a  dam  near  Dayton,  Nev.,  for  storage  in  Alkali  Plat 
Reservoir  and  irrigating  lands  in  Churchill  Valley  below  that  reservoir;  and 
the  diversion  of  water  from  Carson  River  by  a  dam  about  5  miles  below  the 
T^hontan  storage  dam  Into  two  canal  systems,  one  on  either  side  of  the  river, 
watering  lands  in  the  lower  Carson  River  Valley.  The  United  States  intends, 
for  and  in  connection  with  the  project,  to  use  the  waste,  seepage,  spring,  and 
percolating  water  arising  within  the  same,  and  asserts  a  right  thereto  by  virtue 
of  its  reservation  of  all  unappropriated  waters  of  the  project  source  of  supply 
and  of  its  appropriation  of  said  waters  heretofore  made  for  the  purposes  of  the 
project  in  accordance  with  the  State  law. 

The  features  of  the  above  irrigation  plan  which  have  been  completed  are :  The 
dam  at  the  outlet  of  Lake  Tahoe,  including  the  greater  portion  of  the  accessory 
dredging  of  the  Truckee  River  Channel ;  the  diversion  dam  in  Truckee  River  near 
Derby,  Nev.,  the  Truckee  Canal  carrying  water  from  this  diversion  31  miles  to 
the  terminal  concrete  chute  discharging  into  the  Lahontan  Reservoir ;  the  fore- 
bay  for  the  hydroelectric  plant  discharging  Truckee  Canal  water  into  Carson 
River  below  Lahontan  Dam ;  the  diversion  dam  in  Carson  River  situated  about 
5  miles  below  Lahontan  Dam;  that  portion  of  the  irrigation  system  which  in- 
cludes laterals  taking  out  of  Truckee  Canal  in  the  vicinity  of  Fernley  and  Hazen; 
and  the  two  main  canals  heading  at  Carson  diversion  dam  and  extending  over  the 
main  portions  of  the  project  in  Carson  sink,  with  Fallon  as  a  center. 

Construction  of  Lahontan  Dam  and  Reservoir  was  completed  in  June,  1915, 
for  the  conservation  of  the  flood  waters  in  both  the  Truckee  and  Carson  Rivers. 

The  features  remaining  for  future  construction  are :  The  Alkali  Flat  Reservoir, 
or  equivalent  reservoirs  in  th^  upper  Carson  Valley,  as  may  later  be  determined ; 
the  upper  Truckee  storage  reservoirs  as  required ;  the  extension  of  the  irrigation 
system  to  cover  additional  irrigable  areas  adjacent  to  and  on  all  sides  of  the 
project  as  already  constructed ;  and  the  extension  of  the  drainage  system  which 
may  become  necesisary  as  supplemental  construction  in  behalf  of  the  water  users 
under  the  provisions  of  the  reclamation  extension  act. 

STJMUABY  OF  GENEBAL  DATA  FOB  TBTJCKEE-CABSON  FBOJECT 

TO  JUNE  30,  1916. 

Areas: 

Irrigable  acreage  when  project  is  complete 206, 000 

Public  land  entered,  June  30, 1916 18, 401 

Public  land  open  to  entry,  June  30,  1916 4,340 

Public  land  withdrawn,  June  30,  1916 100,  779 

State  land,  June  30,  1916 180 

Indian  land,  June  30,  1916 4, 640 

Private  land,  June  80,  1916 77, 660 

Acreage  service  could  have  supplied  season  of  1915 65,000 

Addition  in  fiscal  year  1916 4, 100 

Estimated  addition  In  fiscal  year  1917 5, 000 

Estimated  acreage  service  can  supply  July  1,  1917 74,  lOt) 

Acreage  actually  irrigated,  season  of  1915 40, 295 

Acreage  cropped  under  irrigation,  season  of  1915 38. 495 

Crops: 

Value  of  irrigated  crops,  season  of  1915 $592, 528 

Value  of  irrigated  crops,  per  acre  cropped *$15. 39 

Finances : 

Estimated  cost  of  completed  project $9, 436, 000 

Total  construction  cost  to  June  80, 1916 $5, 946, 844. 79 

Per  cent  complete,  June  30,  1916 63. 1 

Appropriation  for  fiscal  year  1917,  total $280. 000 

Allotment  for  construction,  fiscal  year  1917 $188, 000 

Btertlmated  per  cent  complete,  June  30, 1917 65 

Announced  construction  charges  per  acre $22,  $30,  $60 


>  $22.65,  eliminating  natiye  pasture  and  other  areas  not  in  full  production, 
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Finances — Gontinmed. 

Appropriation,  fiscal  year  1916 $236»  000 

Expenditures  during  fiscal  year,  chargeable  to  1916  appro- 
priation : 

Disbursements $68,  500. 34 

Transfers 9, 184. 93 

$77,685.27 


Registered  liabilities  chargeable  to  1916  ap- 
propriation      12,  785. 24 


$90, 470. 51 


Unencumbered  balance,  July  1,  1916 $145, 529. 48 

Repayments : 

Construction  charges — 

Accrued  to  June  30.  1916 $295, 885. 78 

CJollected  to  June  30. 1916 $291. 123. 40 

Uncollected,  June  30,  1916 $4, 762. 3» 

Operation  and  maintenance  charges  (public  notice) — 

Accrued  to  June  30.  1916 1 $214. 687. 53 

Collected  to  June  30.  1916 ■- $197, 701. 60 

Uncollected,  June  30.  1916 $16, 985. 93 

Water  rental  charges — 

Accrued  to  June  30,  1916 $42. 50 

Uncollected.  June  30,  1916 $42. 50 

Power  earnings — 

Accrued  to  June  30.  1916 $27. 445. 95 

Collected  to  June  30.  1916 .    $25, 715. 70 

Uncollected,  June  30,  1916 - $1, 730. 25 

Drainage : 

Estimated  acreage  damaged  by  seepage  to  June  30, 1916 10, 000 

Miles  of  drains  built  to  June  30,  1916 : 

Open 179. 64 

Closed 3. 79 


Total - 183.48 

Estimated  acreage  protected  by  drains  built  to  June  30, 1916-  10, 400 
Expended  to  June  30,  1916.  on  drainage  works  completed 

and  uncompleted $296. 193. 23 

HISTOBY  OF  CONSTBTJCTION  AND  ENGINEERING  FEATURES. 

MAIN  LOWER  TRUCKEE  OANAIi. 

The  first  work  undertaken  on  the  Tnickee-Carson  project  was 
the  construction  of  a  canal,  known  as  the  main  lower  Truckee  Canal, 
to  divert  water  from  Truckee  River  and  convey  it  in  part  to  the 
Carson  River  and  in  part  for  the  irrigation  of  adjacent  lands.  This 
canal  is  81  miles  in  length  and  has  a  capacity  of  1,500  second-feet  at 
the  intake,  and  of  1,200  second-feet  at  its  end  where  it  discharges 
into  the  Carson  River.  For  about  10  miles  the  canal  passes  along 
the  steep  sides  of  the  canyon  of  Truckee  River,  where  concrete 
lining  was  required  in  many  places  and  where  three  tunnels  were 
needed,  aggregating  about  2,700  feet  in  leng[th.  For  the  remaining 
distance,  the  canal  is  in  earth  section  and  in  general  offered  little 
difficulty  in  construction. 

The  diversion  dam  on  Truckee  River  comprises  a  set  of  16  concrete 
sluiceways  and  an  earth-fill  dam  I46O  feet  m  lengtiL 
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Plans  and  specifications  for  the  construction  of  the  main  Truckee 
Canal  and  headworks  were  approved  by  the  department  in  May, 
1903,  and  proposals  were  opened  July  15.  The  work  was  divided 
into  three  divisions,  the  first  embracing  the  diversion  dam,  the  head- 
works  of  the  canal,  a  portion  of  the  canal  excavation  in  the  canyon, 
and  the  Pyramid  branch  headworks;  the  second  division  including 
the  remaining  canal  excavation  in  the  canyon,  with  the  tunnels  and 
wastfeways;  and  the  third  division  consisting  of  canal  excavation 
only  for  about  20  miles  through  the  valley.  Contracts  were  executed 
for  divisions  1  and  2  on  September  8,  1903,  and  for  division  3  on 
August  28,  1903.  The  work  on  division  1  was  completed  in  June, 
1905;  that  on  division  2  in  April,  1905;  and  that  on  division  3  in 
September,  1904. 

Truckee  CanaZ  check  structures. — ^In  the  fiscal  year  1912  a  concrete 
structure  with  wooden  needles  was  constructed  below  Fernley  for 
the  purpose  of  checking  the  water  in  the  Truckee  Canal  and  enabling 
the  discharge  of  sufficient  quantities  into  the  laterals  supplying 
the  Fernley  district.  A  wooden  structure  for  the  same  purpose  was 
built  into  a  rock  cut  of  the  main  canal  opposite  Hazen. 

Road  work  along  Truckee  Canal. — ^The  rainstorms  of  1913  em- 

Shasized  the  necessity  for  greater  accessibility  of  Truckee  Canal. 
>uring  the  fall  and  winter  a  small  force  completed  the  grading  of 
the  canal  banks  throughout  the  canyon  section  below  Derby,  over 
the  Gillpin  spillway,  and  around  the  three  canal  tunnels,  to  complete 
a  serviceable  road  traversing  the  entire  canal.  About  3  miles  of  new 
highway  were  graded  from  Lahontan  westward  to  a  connection  with 
the  main  road  to  Dayton  as  a  substitute  for  an  equivalent  length  of 
road  which  is  now  submerged  in  Lahontan  Reservoir. 

TRirCKEB  DIVERSION   DAM. 

To  provide  for  the  free  passage  of  all  ordinary  drift  there  was 
constructed  during  the  winter  of  1911-12  a  spillway  in  the  middle 
of  the  dam  which  gives  a  clear  opening  of  15  feet  in  width  by  10 
to  12. feet  in  height,  made  by  removing  the  upper  portion  of  one  of 
the  piers  between  the  gates  and  providing  stop  planks  and  needles 
for  the  control  of  the  water  at  any  desired  elevation  necessary 
for  the  operation  of  the  Main  Truckee  Canal.  In  conjunction  with 
this  spillway  construction  a  complete  repair  and  reconstruction  of 
the  fish  ladder  was  undertaken. 

TRirCKEB  0HT7TB. 

The  temporary,  chute  at  the  end  of  the  canal  for  discharging  its 
waters  into  Carson  River  was  built  by  Grovernment  forces  in  the  year 
1905.  In  the  spring  of  1910  the  construction  of  a  permanent  concrete 
structure  for  this  purpose  was  begun  by  Government  forces.  The 
complete  structure  includes  an  approach  section  300  feet  long  of 
open-lined  canal  leading  into  a  long  rectangular  forebay  with  a 
weir  crest  along  either  side  and  a  set  of  flasnboard  gates  across  the 
end  of  the  fore  Day.  The  discharge  over  each  weir  crest  falls  into  a 
tailrace  channel  paralleling  the  crest,  the  two  coming  together  in  a 
funnel-shaped  channcd  b<^w  the  flashboard  gates  which  connects 
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smoothly  into  the  regular  length  of  141  feet.  The  chute  proper  be- 
gins at  this  point  with  a  channel  of  ordinary  canal  section  with  flat 
bottom  and  1  to  1  side  slopes,  but  modified  by  having  the  angle 
between  the  side  and  bottom  smoothed  out  by  a  curve  and  the  upper 
part  of  the  slope  curved  up  to  a  vertical  face.  This  section  con- 
tinues for  210  feet,  then  in  the  next  74  feet  it  changes  by  warping 
into  a  rectangular  cross  section  10  feet  wide,  which  runs  for  357  feet, 
and  then  changes  to  9  feet  in  width  in  the  final  40  feet.  The  end  is 
built  as  a  cantilever,  overhanging  18  feet  and  strongly  anchored  to 
a  heavy  anchor  block  under  the  adjoining  upstream  portion.  The 
total  length  of  the  structure  is  1,122  feet,  and  of  the  chute  proper. 
681  feet.  The  drop  from  maximum  water  level  in  canal  to  end  of 
chute  is  52  feet.  At  the  end  of  the  chute  the  water  drops  on  a  rocky 
slope  and  finds  its  way  down  this  slope  to  the  river. 

CARSON  RIVER  DIVERSION  WORKS   AND   MAIN  DISTRIBUTINO   CANALS. 

On  Carson  River,  about  4  miles  below  the  end  of  the  Truckee 
Canal,  are  located  the  head  works  of  the  main  distributing  canals  of 
the  project.  Diversion  is  accomplished  by  means  of  concrete  regu- 
lator sluiceways  across  the  river  and  concrete  canal  headworks  with 
rising  weir  gates.  The  dam  or  regulating  works  contain  23  gate 
openings,  each  5  feet  wide.  At  the  south  end  of  the  dam  is  the 
intake  of  a  canal  having  an  initial  capacity  of  1,500  second-feet,  and 
at  the  north  end  is  located  the  intake  of  a  canal  having  an  initial 
capacity  of  500  second-feet.  The  intake  for  the  south  side  canal  is 
controlled  by  three  steel  rising  weirs,  each  15  feet  long  and  5  feet 
high,  and  the  intake  for  the  north  side  canal  has  one  such  rising  weir. 
The  south  side  canal  constitutes  the  main  canal  system  and  extend? 
for  a  distance  of  about  22  miles,  and,  together  with  the  necessary  lat- 
erals and  distributing  ditches,  will  irrigate  a  large  amount  of  land 
on  the  south  side  of  the  river.  The  canal  in  its  course  crosses  both 
the  South  Branch  and  New  River,  which  are  channels  carrying  parts 
of  the  natural  flow  of  Carson  River.  About  7  miles  from  the  head 
of  the  canal  is  located  a  drop  in  the  canal  line  of  6.74  feet,  in  connec- 
tion with  which  there  is  a  wasteway  designed  for  returning  any 
desired  portion  of  the  canal  flow  to  South  Branch.  The  north  side 
distributing  canal  serves  lands  north  of  Carson  River  and  northwest 
of  Old  River  branch.  Both  of  the  distributing  canals  have  concrete 
structures  for  diverting  water  into  laterals  at  various  places. 

Early  in  1904  plans  and  specifications  were  prepared  for  the  con- 
struction of  the  distributing  canals  and  structures,  including  the 
headworks  on  Carson  River.  These  plans  and  specifications  were 
approved  by  the  department  April  15,  1904,  and  proposals  for  th<» 
work  were  opened  July  15,  1904.  Four  contracts  were  executed,  as 
follows:  For  bridges,  on  August  19,  1904;  for  the  excavation  work, 
on  September  9, 1904;  for  the  head  gates  and  other  structures,  except 
the  Carson  River  headworks,  on  September  17,  1904;  and  for  the 
Carson  River  headworks,  on  September  29,  1904.  The  work  was 
begun  promptly  on  all  of  the  contracts  and  was  carried  on  during  the 
fall  of  1904  and  the  early  season  of  1905.  The  bridges  were  com- 
pleted in  March,  the  excavation  in  June,  the  Carson  River  head- 
works  in  July,  and  the  other  structures  in  September,  1906. 
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LATERAIi-DISTRIBUTION  SYSTEM. 

The  lateral  system  for  the  distribution  of  waters  from  the  main 
distributing  canals  to  the  lands  to  be  irrigated  is  divided  into  seven 
divisions  or  districts,  supplying  from  20,000  to  50,000  acres  of  land 
each.  On  November  17,  1904,  the  department  approved  plans  and 
specifications  for  the  construction  of  about  150  miles  of  lateral-irri- 
gation canals,  together  with  necessary  structures.  Proposals  were 
received  December  15,  1904,  and  three  contracts  were  executed  for 
different  parts  of  the  work  on,  respectively,  January  21,  24,  and  30, 

1905.  The  contracts  were  completed  during  the  season  of  1905  and 

1906.  In  connection  with  the  structures  for  these  laterals  there  was 
included  the  construction  of  a  large  concrete  drop  on  the  main  south 
side  distributing  canal  about  6  miles  below  the  head  of  the  canal. 

Other  plans  and  specifications  for  extension  of  laterals  and  the 
building  of  structures  were  approved  by  the  department  on  March 
9, 1906,  and  July  27, 1906.  No  proposals  were  received  under  the  ad- 
vertisement for  either  of  these  sets  of  specifications,  and  the  work  was 
authorized  to  be  done  by  Government  forces,  and  was  completed  in 
the  seasons  of  1906  and  1907.  Slight  additional  extensions  of  the 
distributing  laterals  and  the  building  of  a  few  additional  structures 
were  carried  on  during  the  seasons  ox  1908  and  1909,  when  the  distri- 
bution system  for  the  irrigation  of  the  first  unit  of  the  project,  contain- 
ing about  90,000  acres  of  irrigable  lands,  was  practically  completed. 

In  the  fiscal  year  1914  the  construction  of  the  H  lateral,  of  approx- 
imately 50  second-feet  capacity,  for  irrigating  about  2,000  acres  oi  land 
in  the  Douglass  Island  district  was  completed  under  small  contracts 
with  the  farmers  for  a  distance  of  about  3  miles,  except  two  sections 
of  1,000  feet  each,  which  were  temporarily  omitted  on  account  of  wet 

g'ound  during  the  irrigation  season.  In  the  Stillwater  district  the 
emp- Winder  lateral  for  watering  about  500  acres  south  of  Stillwater 
Slough  was  completed  and  put  into  operation  in  the  season  of  1914. 
Sections  of  other  smaller  laterals  were  built  here  and  there  in  the 
project  for  individual  delivery  under  water-right  application. 

LAKE  TAHOE  RESERVOIR. 

On  April  29,  1905,  the  department  approved  plans  and  specifica- 
tions for  the  construction  of  outlet  controlling  works  for  Lake  Tahoe. 
Proposals  were  opened  on  June  15, 1905,  and  a  contract  was  executed 
for  the  work  on  Juljr  5.  Shortly  after  the  contractor  began  work  he 
was  stopped  by  an  injunction  secured  by  landowners  in  the  vicinity 
of  the  outlet.  Settlement  was  finally  made  with  the  contractor  and 
the  work  abandoned  for  the  time.  In  1909,  however,  under  a  proposed 
contract  with  one  of  the  power  companies  utilizing  water  from  Lake 
Tahoe  the  construction  of  regulating  works  was  begun  by  the  com- 
pany and  partially  completed. 

Lake  Tahoe  Dam. — The  outlet  property  at  Lake  Tahoe  was  sub- 
ject to  a  suit  for  condemnation  by  the  United  States,  but  in  the  sum- 
mer of  1913  an  agreement  was  made  with  the  Truckee  River  General 
Electric  Co.,  the  owner  of  the  property,  to  resume  construction  work 
on  the  dam  at  the  lake  outlet  without  prejudice  to  the  rights  of  either 
party  to  the  suit.    Accordingly,  in  August,  1913,  the  Truckee  River 
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General  Electric  Co.  regumed  work  on  the  remaining  portion  of  the 
dam  which  had  been  commenced  in  the  fall  of  1909  under  plans  and 
specifications  at  that  time  approved  by  the  United  States  Reclama- 
tion Service. 

The  dam,  consisting  of  a  reinforced  concrete  framework  for  inclos- 
ing the  17  sluice  gat^  and  surmounted  by  a  wooden  superstructure 
for  sheltering  the  gate  mechanism,  was  completed  in  the  following 
October. 

The  accessory  dredging  of  the  river  channel  above  the  dam,  in- 
cluding the  removal  ox  old  cofferdams  and  other  debris,  together  with 
necessary  grading  and  riprapping  about  the  ends  of  the  dam,  was  com- 
pleted in  November,  and  the  construction  plant  removed. 

The  completion  of  this  reinforced  concrete  dam  as  a  substitute  for 
the  old  timber  dam  built  about  40  years  previously  finally  accom- 
plished the  original  design  of  the  Reclamation  Service  for  the  control 
of  Lake  Tahoe  levels  within  a  reasonable  limit  of  fluctuation. 

I.AHONTAN  DAM. 

Construction  of  the  Lahontan  Dam  was  approved  by  the  Secretary 
of  the  Interior  on  December  31, 1910.  Work  was  begun  on  the  dam 
in  January,  1911,  and  the  dam  was  completed  in  June,  1915,  at  a  cost 
of  approximately  $1,500,000. 

The  dam  is  oi  the  earth  and  gravel  fill  type,  1,300  feet  in  length, 
with  a  maximum  height  of  124  feet  above  the  stream  bed,  in  addition 
to  80  feet  depth  of  cut-off  wall  extending  below  the  bed  of  the  river. 
The  embankment  is  20  feet  wide  on  top,  with  an  upstream  slope  of 
3  to  1  protected  by  2  feet  of  riprap,  and  a  downstream  slope  of  2  to  1 
protected  by  12  inches  of  riprap.  The  concrete  spillways,  each  250 
feet  long,  one  on  each  side  of  the  river,  flank  the  embankment  proper. 
Down  the  steps  of  these  spillways  the  waste  water  flows  to  a  central 
circular  concrete  pool  in  the  river  bed  near  the  toe  of  the  dam.  This 
pool,  220  feet  in  diameter  and  30  feet  deep,  serves  to  retard  the 
velocity  of  the  water  sufficiently  to  allow  its  discharge  into  the  old 
river  bed  without  danger  of  eroding  the  soil.  The  outlet  works  con- 
sist of  twin  concrete  conduits  9  feet  in  diameter,  and  are  operated  by 
hydraulic  oil-pressure  apparatus  in  the  gate  tower  at  the  upper  end 
of  the  conduits.  The  entire  top  of  the  dam  is  curbed  and  paved  with 
concrete  and  provided  with  a  massive  concrete  railing  carrying  elec- 
tric-light fixtures  for  night  illumination.  A  stalwart  suspensicm 
bridge  connects  the  outlet  tower  to  the  top  of  the  dam. 

Otner  features  of  the  dam  are  a  special  outlet  tower,  controlling 
gate,  and  reinforced-concrete  pipe  4  feet  in  diameter  through  which 
water  can  be  supplied  for  the  operation  of  the  hydroelectric  plant  if 
necessary.  A  reinforced-concrete  siphon  pipe,  also  4  feet  in  diameter, 
with  necessary  gates  and  outlets,  takes  water  from  the  Truckee  Canal 
across  and  beneath  the  Carson  River  to  the  Lahontan  Bench  Canal. 
This  canal  will  supply  irrigation  water  to  the  "  Bench  "  lands  when 
opened  for  entry. 

With  the  exception  of  a  couple  of  steam  shovels  and  four  narrow- 
gage  locomotives,  the  entire  construction  plant  was  operated  by  elec- 
tricity, power  being  furnished  by  a  hydroelectric  plant  of  1,000  kilo- 
watts capacity. 
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The  quantities  of  work  involved  in  the  construction  of  Lahontan 
Dam  were:  Excavation,  284,000  cubic  yards;  embankment^  663,000 
cubic  yards;  paving,  31,000  cubic  yards;  concrete,  70,800  cubic  yards; 
and  iron  and  steel,  800  tons.  The  capacity  of  the  resulting  reservoir 
is  290,000  acre-feet  of  water. 

LAHONTAN-FAIiLON  TRANSMISSION  LINE. 

Sixteen  miles  of  30,000- volt  transmission  line  from  Lahontan  to 
Fallon  were  completed  by  contract  in  the  fiscal  year  1918,  connecting 
with  step-down  transformers  installed  in  the  concrete-block  substa- 
tion building,  which  was  built  by  contract  at  Fallon  and  completed 
ready  for  the  delivery  of  electric  current  in  September,  1912.  Since 
that  time  uninterrupted  service  has  been  supplied  to  the  dty  of  Fallon 
under  the  10-year  contract. 

DRAINAGE  OONSTRITCnON. 

In  the  fiscal  year  1918  an  open-cut  drain  1  mile  long,  averaging 
about  5  feet  in  depth,  was  excavated  for  the  relief  of  6  homestead 
tracts  south  and  east  of  Fallon.  Other  smaller  drain  extensions 
were  made  in  connection  with  annual  cleaning  of  drains.  Ground 
water  survej^s  were  made  as  a  guide  to  the  location  of  the  first  4  miles 
of  deep-drainage  system.  About  4  miles  of  vitrified  clay  pipe, 
8  to  15  inches  in  diameter,  were  purchased  and  delivered  at 
Fallon  for  installation  in  the  deep-drainage  system.  The  work  was 
advertised  for  contract,  but  as  no  bids  were  received,  preparations 
were  made  for  doing  the  work  by  Government  forces.  To  this  end 
a  gasoline  power  drag-line  excavator,  suitable  for  the  purpose,  was 
purchased  for  delivery  about  the  end  of  the  fiscal  year. 

About  18,000  feet  of  open  and  15,000  feet  of  closed  drains  were  con- 
structed during  the  fiscal  year  1914;  the  closed  drains  are  of  12-inch 
and  15-inch  tile  placed  at  an  average  depth  of  8  feet.  These  drains 
were  dug  in  order  to  determine  the  most  effective  depth  and  type  of 
drain  for  controlling  the  ground  waters  over  the  project. 

CONSTBTJCnON  BXTBINa  TZBCAL  YBAB. 

Lateral  construction. — ^The  construction  of  several  small  laterals 
and  enlargement  of  others  for  supplying  water  to  second-unit  lands 
was  completed,  including  the  necessary  installation  of  farm  takeout 
and  other  minor  structures.  This  coni^ruction  was  for  lands  opened 
under  public  notice,  as  listed  for  the  fiscal  year.  The  "AD"  drain 
extension  was  also  completed.  The  excavation  was  done  with  a 
Monighan  gasoline  dragline  excavator,^  which  with  a  1  cubic-yard 
bucket  made  a  daily  average  of  527  cubic  yards. 

Drainage  construction.-^om!^  2,000  linear  feet  of  the  "AD"  drain 
were  cleaned,  using  a  gasoline  excavating  machine.  The  construction 
of  the  "  AD  "  dram  extension  was  commenced  in  March,  1916,  and 
completed  in  June;  48,108  cubic  yards  of  material  were  excavated  in 
8,679  linear  feet  of  this  drain.  This  extension  was  made  for  the 
relief  of  second-unit  lands,  which  bore  the  construction  expense. 
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This  drain  is  a  deep  open  cut  drain.  During  the  year  preliminary 
drainage  surveys  and  estimates  were  made  in  the  Fernley  and  "AA/' 
districts  and  in  the  extension  of  the  S-1  drain  system  in  District 
No.  5. 

Miscellaneous. — ^During  July,  August,  and  September  about  160 
well  borings,  ranging  in  depth  from  several  feet  to  over  100  feet, 
were  made  in  connection  with  underground  water  studies  for  the 
Soda  lakes  investigation.  Measurements  were  made  in  these  wells  at 
regular  intervals  to  determine  the  ground-water  elevation,  practically 
throughout  the  year. 

A  special  topographic  survey  of  a  portion  of  Lake  Tahoe  shore 
line  was  undertaken  in  November,  ana,  although  seriously  retarded 
by  snow,  was  finally  completed. 

Construction  started  on  a  ditch-tender's  house  in  Stillwater  district 
and  on  a  log  house  for  the  gate  tender  at  Lake  Tahoe. 

Squatters'  cabins  were  removed  from  Government  property  at 
Lake  Tahoe. 

Preliminary  studies  were  started  for  proposed  leveling  of  farm 
units  by  Government  in  advance  of  settlement.  Engineering  studies 
in  connection  with  the  Truckee  River  water  right  and  the  proposed 
drainage  district  at  Fernley  were  also  continued. 

SEEPAGE  AND  DBAINAGE. 

The  question  of  drainage  of  lands  rendered  unfit  for  cultivation 
through  seepage  has  increased  to  such  an  extent  that  it  now  presents 
a  difiicult  problem.  The  agricultural  census  for  1915  reported  2,213 
acres  unsuitable  for  plant  growth;  part  of  this  acreage  produced  a 
25  per  cent  crop  durmg  1914.  In  addition  to  the  above  many  acres 
are  gradually  declining  in  production.  This  condition  is  in  part  due 
to  the  excess  quantity  of  water  used  in  irrigation  by  ranchers,  man^ 
of  whom  are  ignorant  of  the  proper  method  of  irrigating.  Experi- 
ments being  conducted  in  the  Fernley  district  have  proven  that  a 
normal  crop  can  be  grown.in  that  district  with  two-fifths  to  one-half 
the  amount  of  water  ordinarily  used  if  it  is  applied  in  a  scientific 
manner.  This  means  capacious  ditches,  large  heads,  and  a  rapid  irri- 
gation with  subsequent  drainage  of  superfluous  water. 

A  careful  survey  and  study  of  the  situation  reveals  the  only  solu- 
tion to  lie  in  deep  open-cut  drains.  Already  several  have  been  con- 
structed from  which  the  beneficial  effect  upon  adjacent  lands  has 
been  almost  instantly  noticeable.  Plans  are  well  advanced  for  a 
system  of  drains  which  it  is  expected  will  remedy  the  deleterious 
effect  of  a  high-water  level  caused  by  seepage  or  faulty  irrigation. 

ECONOMIES  OF  GOVERNMENT  WOBK. 

Two  notable  illustrations  of  economies  of  Government  work  ap- 
peared in  the  construction  of  Lahontan  Dam :  First,  the  hydroelectric 
power  plant;  and  second,  the  sand-cement  plant. 

The  site  of  Lahontan  Dam  is  at  the  confluence  of  the  Truckee 
Canal  with  the  Carson  River.  A  drop  of.  some  fifty-odd  feet  offered 
ideal  opportunity  for  power  development,  and  this  was  utilized 
through  the  installation  of  two  Pelton  water  wheels  developing  1,000 
^lowatts.    The  plant  was  completed  in  December,  1911,  and  was 
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operated  contmuously  since  that  date  for  power  and  lights  on  the  work 
and  in  the  camp. 

While  it  is  difficult  to  estimate  the  exact  saving  which  resulted 
from  the  use  of  electrical  power,  a  great  economy  is  apparent  when 
we  consider  the  high  price  of  fuel  in  this  section,  and  the  far  greater 
accessibility  and  flexibility  of  electric  over  steam  power. 

A  sand-cement  plant  was  constructed  at  Lahontan  in  1912  at  a 
cost  of  approximately  $12^00.  It  consisted  of  an  Allis-Chalmers 
5  by  22  foot  tube-mill  driven  by  a  100  horsepower  motor,  and  had  a 
capacity  of  12  barrels  per  hour.  In  this  mill  Portland  cement  was 
blended  with  Lahontan  "  silt "  or  "  sand  "  in  the  proportion  of  50  per 
cent  each  and  ground  in  the  tube  to  about  82  per  cent  through  a  200- 
mesh  sieve.  In  all,  29,305  barrels  were  manufactured  at  a  total  cost 
of  $57,950.92,  or  $1.9775  per  barrel.  The  equivalent  displacement  of 
Portland  cement  at  $2,395  per  barrel  would  amount  to  $70,185.48.  An 
apparent  saving,  therefore,  of  some  $12,234.56  resulted  from  the  sand- 
cement  plant. 

OPEBATIOK  AND  MAINTENANCE. 

Water  supply, — ^Although  the  stream  yield  during  the  year  1916 
was  somewhat  below  normal,  Lake  Tahoe  reached  an  elevation  of 
6,229.14  on  July  9,  19l5,  and  87,800  acre-feet  of  storage  in  Lahontan 
Keservoir  on  July  7, 1915,  assured  an  abundant  water  supply  for  the 
project  irrigation. 

Snow  accumulation  early  in  1916  reached  226  inches  at  the  summit 
observation  station,  with  the  resulting  yield  of  streams  somewhat 
above  normal.  Lake  Tahoe  reached  an  elevation  of  6,229.68  on  June 
80,  1916,-  and  on  the  same  date  Lahontan  Reservoir  elevation  was 
4,145.65,  representing  a  storage  of  151,650  acre- feet.  This  storage 
was  ^ined  at  a  time  when  the  natural  stream  flow  was  more  than 
sufficient  to  supply  immediate  project  irrigation  needs  and  insures 
against  future  requirements. 

Use  of  water. — During  the  1915  irrigation  season  88,388  acre-feet 
were  distributed  among  water  users  paying  operation  and  mainte- 
nance charges,  and  29,845  acre- feet  were  deSvered  to  lands  claiming 
unsettled  vested  water  rights,  paying  no  operation  and  maintenance 
charges.  Of  the  total  amount  diverted,  38.3  per  cent  was  lost 
through  seepage  and  evaporation  in  carriage.  The  net  delivery  to 
farms  totalled  118,233  acre- feet,  covering  an  area  of  40,295  acres, 
which  is  a  net  duty  of  2.94  acre-feet.  The  net  delivery  of  water  to 
project  lands  in  1914  was  94,730  acre-feet,  with  water  duty  of  3.28 
acre-feet  for  the  season. 

The  main  Truckee  canal  was  operated  continuously  for  irrigation 
and  power  development,  with  incidental  carriage  of  surplus  water  to 
Lahontan  Reservoir. 

The  "  V "  and  "  T  "  line  canals  were  operated  to  supply  the  ex- 
tensive lateral  system,  covering  about  40,200  acres  of  irrigated  lands 
centering  at  Fallon.  The  operation  of  the  system  was  in  charge  of 
a  water  master  at  Fallon,  assisted  by  10  district  ditch  tenders,  who  by 
means  of  systematic  rotation  were  enabled  to  supply  the  individual 
needs  of  the  farmers  in  turn. 

Maintenance  work, — ^The  maintenance  of  the  distribution  system 
was  carried  on  as  usual  by  a  small  organization  of  men  and  animals, 
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with  headquarters  at  Fallon  and  extending  to  all  parts  of  the  project, 
through  the  cooperation  of  fanners  with  their  teams  when  required 
for  supplementary  work. 

A  substantial  feature  of  maintenance  work  was  the  repair  of 
ditches  due  to  breaks  in  levees  caused  by  gophers  or  muskrats,  which 
were  responsible  for  a  large  portion  of  the  expense  of  upkeep  on 
the  project.  One  large  break  occurred  in  the  Truckee  Canal  in  June 
1916,  necessitating  the  replacing  of  about  5,000  cubic  yards  of  bank. 
Damage  to  the  Southern  Pacific  Co.'s  railroad  tracks  and  delaying  of 
main-lme  traffic  resulted  from  this  break. 

The  growth  of  tules,  moss,  and  other  vegetation  in  laterals  and 
drains  was  another  source  of  expense.  The  drying  out  of  ditches 
early  in  the  season  allowed  proper  cleaning  which  could  not  be  un- 
dertaken in  past  seasons  when  ditches  were  either  too  wet  or  frozen 
up  before  they  could  be  cleaned.  The  disk  harrow  was  the  most 
effective  and  economical  method  tried  for  removal  of  moss  and  weeds 
in  ditches. 

Pasturage  of  stock  on  the  ditch  banks  was  one  method  tried  with 
some  success  for  keeping  down  vegetation,  which  resulted  in  the  sup- 
pression of  gophers  to  a  noticeable  degree. 

The  maintenance  force  installed  and  repaired  structures  necessary 
for  the  increased  area  irrigated  and  operation  of  the  general  system. 

Historical  review^  Truckee-Carson  project. 
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1911 


1912 


1918 


1914 


191& 


30, 1916. 


Acreage  for  which  service  was  prepared  to 

supply  water 

Acreage  irrigated 

Number  of  farms  Irrigated 

Miles  of  canal  operated 

Water  diverted  (acre-feet) 

Water  delivered  to  land  (acre-feet) 

Per  acre  of  land  Irrigated  (acre-feet) 


52,  (B9 

30,139 

460 

202 

262,619 

143,746 

4.46 


£2,039 

36,620 

497 

294 

170,763 

62,707 

2.50 


S2,0B9 

43,075 

494 

296 

186,175 

69.798 

i26 


62,039 
43,075 
494 
295 
225,000 
94,730 

k.n 


66,000 

40,295 

540 

300 

233,608 

118,233 

2.94 


09,100 
41,000 

575 
305 


SETTI«EMENT. 

During  the  fiscal  year  many  inquiries  were  received  from  pros- 
pective settlers  regarding  project  conditions  and  requirements  for 
making  enty  on  farm  units  or  purchasing  land  in  the  community. 
Many  called  personally  and  were  taken  over  the  open  lands  by  the 
settlement  agent  or  others  assigned  to  such  duty. 

Under  public  notice  of  November  12,  1916,  the  south  half  of  the 
northeast  quarter  of  section  10,  township  20  north,  range  24  east, 
Mount  Diablo  meridian,  was  opened  to  entry  and  subsequently  filed 
upon.  Public  notice  dated  Feoruary  11,  1916,  opened  to  entry  55 
farm  units,  comprising  2,842  irrigable  acres  of  land  in  townships  18 
north,  range  29  east;  19  north,  range  29  east;  19  north,  range  80  east; 
and  19  north,  ran^e  31  east.  In  addition  to  public  land,  2,897  acres 
of  irrigable  land  in  private  ownership  were  made  subject  to  water- 
ri^ht  application  under  the  second  unit. 

Up  to  June  30,  1916,  a  total  of  24  new  filings  were  recorded;  14 
are  homesteads  and  10  on  private  land. 
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Item. 


1012 


1018 


1014 


1015 


1016 


Total  nomlMr  of  fums  on  projaot 

Population 

Number  of  irrigated  Carms 

Operated  by  owners  or  manafien 

Operated  by  tenants 

Population 

Nmnber  of  towns 

Population 

Total  population  In  towns  and  on 

Number  of  public  sdiools 

Number  of  ehurches 

Number  of  banks 

Total  capital  stock 

Total  amount  of  deposits 

Total  number  of  depositors. . . 
Number  of  relinquishments 


407 


1 

!  1100,000 

1260,000 

I  550 

41 


1,685 

404 

480 

55 

1,635 

4 

1,250 

2,885 

18 

8 

1 

1100,000 

1300,000 

600 

12 


404 

1,685 

404 

430 

55 

1,635 

4 

1,250 

2,885 

10 

8 

1 

1100.000 

$350,000 

650 

3 


540 

1,867 

540 

480 

60 

1,867 

4 

1,400 

8,267 

20 

8 

1 

8100,000 

1300,000 

700 

8 


576 

1,000 

575 

500 

75 

1,000 

4 

1,510 

8,500 

10 

0 

1 

8100,000 

8342,000 

700 

1 


PRINCIPAI.  CHOPS. 

Alfalfa  constitutes  the  great  staple  crop  of  this  section,  with  wheat, 
barley,  potatoes,  and  garden  crops  in  the  order  named.  The  produc- 
tion of  butter  by  the  Churchill  creamery  has  more  than  doubled  dur- 
ing the  last  year  and  additional  cows  are  being  imported  in  large 
numbers.  The  Fallon  Flour  Co.  has  erected  a  large  and  well- 
equipped  mill  and  is  already  making  trial  runs.  Winter  wheat 
grown  here  makes  excellent  flour,  and  a  permanent  and  stable  pros- 
perity is  expected  to  result  from  this  new  enterprise. 

Crop  report,  Truckee-Carson  project,  Nevada,  year  of  1915. 


Crop. 


Area 
(acres). 


Unit  of 
yield. 


melds. 


Total. 


AyerafB 
per  acre. 


Values. 


Per  unit 
of  yield 


Total. 


Per  acre. 


AlftdiSaliay. 

Barley 

Wheat 

Oats.. 


Potatoes  (common} 

Garden  and  misoelianeoua. 


Hay.  except  above 

Al&Ila  (planted  1015). 

PastunTalfalla) 

Pasture  (all  other) 

Lees  duplicated  I 


18,278 

1,733 

2,582 

428 

106 

1,575 

036 

2,070 


Ton 

Bushel.. 
...do.... 
...do.... 
..do.... 


58,406 
40,585 
64,065 
14,375 
25,188 


9.88 
28.61 
20.04 
33.58 
128.42 


88.00 
.60 
.00 

.56 
.75 


Ton.. 
...do. 


400 


.10 


5.50 
8.00 


11,500 


8427,068 

20,750 

48,660 

8,050 

18,850 

28,160 

4,670 

3,200 

11,754 

11,561 


Totol  cropped  aofeage. 


Xnrlfated,  not  cropped 
Totalirrlgated 


88,405 


1,800 


Total  and  aTince- 


115.30 


Areas. 


40,206 


Total  irrigable  area  fuma  reported . . 
Total  irrliftted  area  fums  reported . . 

Total  cropped  area  fsrms  r»- 
ported.*^*^ 


Acres.    I  Farms. 


58,620 
40,205 


38,405 


Percent 

of 
project. 


571 
571 


28.45 
10.56 


571 


18.68 


1 832.65,  eliminating  wtXky  pasture  and  other  areas  not  in  full  production. 
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PITBLIC  NOTICES  AND  OBDSBS. 
PUBLIC   NOnCE,    NOVEMBER    12,    10 IS. 

1.  In  pursuance  of  the  provisions  of  section  4  of  the  reclamation 
act  of  June  17, 1902  (32  Stat.,  388)  and  acts  amendatory  thereof  and 
supplementary  thereto,  and  particularly  the  reclamation  extension 
act  of  August  13,  1914  (38  Stat.,  686),  notice  is  hereby  given  that 
water  will  be  furnished  from  the  Truckee-Carson  project,  Nevada, 
in  the  irrigation  season  of  1916  and  each  irrigation  season  thereafter 
upon  the  filing  of  proper  water-right  application  for  the  irrigable 
lands  in  farm  unit  B,  or  south  one-half  northeast  quarter  section 
10,  township  20  north,  range  24  east,  Mount  Diabolo  base  line  and 
meridian. 

2.  Homestead  entry  of  the  said  farm  unit  may  be  made  on  and 
after  December  3,  1915,  at  9  o'clock  a.  m.,  at  the  local  land  office,  if 
found  regular  and  accompanied  by  the  certificate  of  the  project  man- 
ager, showing  that  water-right  application  has  been  filea  and  proper 
water-right  dxarges  deposited. 

3.  Warning  is  hereby  expressly  given  that  no  person  will  be  per- 
mitted to  gain  or  exercise  any  right  whatever  under  any  settlement  or 
occupation  begun  prior  to  9  a.  m.,  December  3,  1916.  All  persons 
desiring  to  acquire  the  said  farm  unit  shall  execute  homestead  appli- 
cation subject  to  the  provisions  of  the  reclamation  act  in  the  manner 
required  by  law,  which,  with  the  required  fees  and  commissions,  ac- 
companied by  certificate  of  the  project  manager  as  to  the  filing  of 
water-right  application  and  payment  of  water-right  charges  as  here- 
inafter provided  shall  be  presented  to  the  local  land  office  at  Carson 
City,  Nev.,  in  person,  by  mail,  or  otherwise,  within  a  period  of  two 
days  prior  to  December  3,  1915;  that  is,  beginning  not  earlier  than 
December  1, 1915.  All  entries  filed  as  herein  provided  and  reaching 
the  local  land  office  not  later  than  9  a.  m.  on  December  3, 1915,  ^all  be 
held  and  treated  as  simultaneously  filed.  Applications  presented 
after  that  hour  will  be  received  and  noted  in  the  order  of  filing. 

4.  The  register  and  receiver  will  carefully  examine  all  applications 
simultaneously  filed  as  aforesaid,  and  in  case  only  one  vahd  applica- 
tion shall  have  been  received  such  application  shall  be  allowed. 

5.  In  case  two  or  more  applications  are  received  for  the  said  farm 
unit  the  register  and  receiver  will  write  on  cards  the  names  of  the  sev- 
eral applicants,  and  each  of  these  cards  shall  be  placed  in  an  envelope 
upon  which  there  is  no  distinctive  or  identifying  mark,  and  at  2 
o'clock  p.  m.  on  the  date  of  opening  to  entry,  if  practicable  (if  not. 
at  the  same  hour  one  week  later),  after  all  the  envelopes  containing 
the  names  of  the  several  applicants  shall  have  been  thoroughly  mixed 
in  the  presence  of  such  persons  as  may  desire  to  be  present,  they  shall 
be  drawn  and  numbered  in  order.  The  cards  as  numbered  and  drawn 
will  be  securely  fastened  to  the  applications  of  the  respective  per- 
sons, and  the  applications  shall  be  allowed  in  such  order.  Should 
any  applicant  fail  to  obtain  the  land  he  may  withdraw  his  original 
application  without  prejudice,  and  in  the  event  of  such  withdrawal 
the  fee  and  commissions  will  be  returned  by  the  receiver  and  the 
water-right  charges  deposited  will  be  returned  by  the  project  man- 
ager. 
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6.  The  project  manager  will  receive  water-right  applications  ac- 
companied by  the  proper  water-right  payments,  which  will  be  ac- 
cepted in  the  form  of  drafts  on  New  York  or  Denver,  or  money  order, 
etc.,  payable  to  the  disbursing  officer.  United  States  Reclamation  Serv- 
ice, Denver,  Colo.,  and  issue  certificates  to  applicants  at  any  time  after 
the  date  of  this  notice.  More  than  one  person  may  make  water-right 
application  for  the  farm  unit.  Filing  of  water-right  application  and 
issuance  of  certificate  gives  no  preference  right  to  make  entry.  Ac« 
ceptance  of  the  application  will  be  indorsed  thereon  by  the  project 
manager  when  notified  by  the  local  land  office  that  entry  has  been 
allowed.  All  other  applications,  with  payments  made,  will  be  re- 
turned to  applicants  upon  surrender  by  them  of  the  certificate  of 
filing  issued  by  the  project  manager. 

7.  The  charges  per  acre  of  irrigable  land  are  of  two  kinds,  namely : 
(a)  A  charge  of  $60  per  acre  for  the  building  of  the  irrigation  sys- 
tem, termed  the  construction  charge;  (6)  an  annual  charge  for  op- 
eration and  maintenance  due  March  1  of  each  year.  Each  acre  of 
irritable  land,  whether  irrigated  or  not,  shall  be  charged  with  a 
minimum  operation  and  maintenance  charge,  which  shall  be  the 
charge  for  1  acre-foot  of  water. 

8.  An  initial  payment  of  $3  per  irrigable  acre  on  account  of  the 
construction  charge  shall  be  made  at  the  time  of  making  water-right 
application  or  entry.  The  remainder  of  the  construction  charge, 
$57  per  irritable  acre,  shall  be  paid  in  15  annual  installments,  the 
first  5  of  which  shall  be  $3  each  and  the  remainder  $4.20  each.  The 
first  of  the  said  annual  installments  shall  become  due  and  payable  on 
December  1  of  the  fifth  calendar  year  after  the  initial  installment, 
and  subsequent  installments  shall  become  due  on  December  1  of  each 
calendar  year  thereafter.  Any  water-right  applicaht  may,  if  he  so 
elects,  pay  the  whole  or  any  part  of  the  construction  charges  owing 
by  him  within  a  shorter  period. 

9.  All  water-right  charges  must  be  paid  at  the  office  of  the  United 
States  Reclamation  Service  at  Denver,  Colo.  Drafts  on  New  York 
or  Denver,  or  money  orders,  etc.,  should  be  made  payable  to  the  dis- 
bursing officer.  United  States  Reclamation  Service,  Denver,  Colo. 

10.  The  operation  and  maintenance  charge  for  the  season  of  1916 
shall  be  based  on  the  quantity  of  water  delivered,  with  a  minimum 
charge  per  irrigable  acre,  whether  water  is  used  or  not.  The  amount 
of  such  charge  shall  be  hereafter  announced,  and  payment  thereof 
will  become  due  after  the  close  of  the  irrigation  season.  The  opera- 
tion and  maintenance  charge  for  the  irrigation  season  of  1916  will  be 
due  March  1,  1917.  The  method  of  determining  the  amount  charge- 
able for  operation  and  maintenance  and  the  penalties  for  failure  to 
pay  the  construction  charges  and  the  operation  and  maintenance 
charges  when  due  are  prescribed  by  act  of  Congress  of  August  13, 
1914  (38  Stat.,  686). 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

PUBLIC  NOTICE,  JANUARY  17,  1916. 

1.  In  pursuance  of  the  provisions  of  the  reclamation  act  of  June 
17,*  1902  (32  Stat.,  388),  and  acts  amendatory  thereof  and  supple- 
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mental  thereto,  and  in  particular  the  reclamation  extension  act  of 
August  18,  1914  (38  Stat,  686),  section  6  of  which  authorizes  the 
Secretary  of  the  Interior  to  fix  the  due  date  for  operation  and  main- 
tenance charges,  public  notice  was  given  February  26, 1915,  that  for 
all  lands  under  the  Truckee-Carson  project,  Nevada,  the  operation 
and  maintenance  charge  for  any  irrigation  season  shall  be  due  on 
March  1  of  the  following  calendar  year. 

2.  It  was  also  announced  that  for  the  season  of  1915  each  acre  of 
irritable  land,  whether  irrigated  or  not,  shall  be  charged  with  a 
minimum  operaticHi  and  maintenance  charge  of  90  cents,  which  will 
permit  delivery  of  not  more  than  1  acre-ioot  per  acre,  and  should 
further  quantities  be  needed  they  will  be  furnished  at  the  rate  of 
10  cents  per  acre- foot. 

3.  Provisions  of  the  said  public  notice  are  continued  in  effect  for 
the  irrigation  season  of  1916  and  for  subsequent  years  until  further 
notice. 

Andrxeus  a.  Jones, 
Fir%t  Assistant  Secretary  of  the  Interior. 

PUBLIC  NOTICE,  FEBRUARIT  11,  1916. 

1.  In  pursuance  of  the  provisions  of  section  4  of  the  reclamation 
act  of  June  17, 1902  (32  Stat.,  388),  and  acts  amendatory  thereof  and 
supplementary  thereto,  and  particularly  the  reclamation  extension 
act  of  August  13,  1914  (38  Stat.,  686),  notice  is  hereby  given  that 
water  will  be  furnished  from  the  Truckee-Carson  project,  Nevada, 
in  the  irrigation  season  of  1916  and  each  irrigation  season  thereafter 
upon  the  filing  of  proper  water-right  application  for  the  irrigable 
lands  shown  on  the  f ollowing_  farm-unit  plats,  viz,  Mount  Diablo 
meridian,  T.  18  N^  K.  29  E.;  T.  19  N.,  R.  29  E.;  T.  19  N.,  R.  30  E.; 
T.  19  N.,  R.  31  E.,  approved  January  28,  1916,  by  the  Secretary 
of  the  Interior  and  on  nle  in  the  office  of  the  project  manager.  United 
States  Reclamation  Service,  Fallon,  Nev.,  and  the  local  land  office  at 
Carson  City,  Nev. 

2.  Homestead  entries  of  the  farm  units  shown  on  said  plats  em- 
bracing public  lands  of  the  United  States  may  be  made  on  and  after 
March  9, 1916,  at  9  o'clock  a.  m.,  at  the  local  land  office,  Carson  City, 
Nev.,  if  found  regular  and  accompanied  by  the  certificate  of  the 
project  manager,  showing  that  water-right  application  has  been  filed 
and  proper  water-right  charges  deposited. 

3.  warning  is  hereby  expresslv  given  that  no  person  will  be  per- 
mitted to  gain  or  exercise  any  rights  whatever  under  any  settlement  or 
occupation  begun  prior  to  9  a.  m.  March  9^  1916,  on  any  lands  shown 
on  said  plats,  provided,  however,  that  this  shall  not  interfere  with 
any  valid  existing  rights  obtained  by  settlement  or  entry  while  the 
land  was  subject  thereto.  All  persons  desiring  to  acquire  any  public 
lands  shown  on  said  plats  shall  execute  homestead  application  sub- 
ject to  the  provisions  of  the  reclamation  act  in  the  manner  required 
by  law,  which  with  the  required  fees  and  commissions  accompanied 
by  certificate  of  the  project  manager  as  to  the  filing  of  water-right 
application  and  payment  of  water-right  charges  as  Tiereinafter  pro- 
vided, shall  be  presented  to  the  local  land  office  at  Carson  City,  Npv- 
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in  person,  by  mail,  or  otherwise,  within  a  period  of  five  days  prior 
to  March  9,  1916,  that  is,  beginning  not  earlier  than  March  4,  1916. 
All  entries  filed  as  herein  provided  and  reaching  the  local  land  office 
not  later  than  9  a.  m.,  March  9,  1916,  shall  be  held  and  treated  as 
simultaneously  filed.  Applications  presented  after  that  hour  will  be 
received  and  noted  in  the  order  of  filing.  Any  application  not  based 
on  a  prior  settlement  right  will  be  subject  to  valia  settlement  claims 
asserted  in  the  manner  re<}uired  by  law. 

4.  The  register  and  receiver  will  carefully  compare  all  applications 
simultaneously  filed  as  aforesaid  and  will  dispose  of  them  as  follows: 

(a)  Where  there  is  no  conflict  the  application  shall  be  allowed,  irre- 
spective of  whether  settlement  is  alleged. 

(J)  In  case  of  conflicting  applications  and  only  one  of  the  appli- 
cants alleges  prior  settlement,  his  application  shall  be  allowed  and 
the  others  rejected. 

(c)  If  two  or  more  conflicting  applications  are  received,  each 
containing  allegations  of  prior  settlement,  a  hearing  shall  be  ordered 
to  determme  the  priority  of  right,  and  it  shall  be  restricted  to  those 
alleging  such  right. 

6.  miere  there  are  applications  conflicting  in  whole  or  in  part 
in  which  no  one  of  the  several  applicants  claims  prior  settlement  the 
register  and  receiver  will  write  on  cards  the  names  of  the  several 
applicants,  and  each  of  these  cards  shall  be  placed  in  an  envelope 
upon  which  there  is  no  distinctive  or  identiiying  mark,  and  at  2 
o'clock  p.  m.  on  the  date  of  opening  to  entry,  if  practicable  (if  not, 
at  the  same  hour  one  week  later),  after  all  the  envelopes  containing 
the  names  of  the  several  applicants  shall  have  been  thoroughly 
mixed  in  the  presence  of  such  persons  as  may  desire  to  be  present, 
they  shall  be  drawn  and  numbered  in  order.  The  cards  as  num- 
bered and  drawn  will  be  securely  fastened  to  the  applications  of  the 
respective  persons,  and  the  appucations  shall  be  allowed  in  such  or- 
der. Where  any  applicant  fails  to  obtain  land  applied  for  by.  him 
he  will  be  permitt^  to  elect  whether  he  will  amend  his  application 
to  embrace  other  lands  not  affected  by  pending  applications  and 
otherwise  subject  thereto  when  such  amended  application  is  pre- 
sented, or  withdraw  his  original  application  without  prejudice,  and 
in  the  event  of  such  withdrawal  the  fees  and  commissions  will  be 
returned  by  the  receiver,  and  the  water-right  charges  deposited  will 
be  returned  by  the  project  manager.  Applications  conflicting  in 
whole  with  those  previously  allowed  will  be  rejected  in  the  usual 
manner. 

6.  The  project  manager  will  receive  water-right  applications  ac- 
companied by  the  proper  water-right  payments  which  for  the  first 
Eayment  from  the  homestead  entrymen  under  paragraphs  3,  4,  and  6, 
ereof,  will  be  accepted  in  the  form  of  New  York  draft  or  money 
order  payable  to  the  special  fiscal  agent,  United  States  Reclamation 
Service,  Fallon,  Nev.,  or  in  currency,  and  issue  certificates  to  appli- 
cants for  public  lands  at  any  time  after  the  date  of  this  notice.  Each 
application  must  be  for  a  specific  farm  unit.  More  than  one  person 
may  make  water-right  application  for  the  same  farm  unit.  Filing  of 
water-right  application  and  issuance  of  certificate  gives  no  preference 
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right  to  make  entry.  Acceptance  of  application  will  be  indorsed 
thereon  by  the  project  manager  when  notified  by  the  local  land  office 
that  entry  has  been  allowed.  All  other  applications,  with  payments 
made,  will  be  returned  to  applicants  upon  surrender  by  them  of  the 
certificate  of  fihng  issued  by  the  project  manager. 

7.  The  limit  of  area  per  entry  representing  the  acreage  which,  in 
the  opinion  of  the  Secretary  of  the  Interior,  may  be  reasonably  re- 
quired for  the  support  of  a  family  upon  such  lands  is  fixed  at  the 
amounts  shown  upon  the  plats  lor  the  several  farm  units.  The 
maximum  limit  oi  area  for  which  water-right  application  may  be 
made  for  lands  in  private  ownership  shall  be  160  acres  of  irrigable 
land  for  each  landowner.  Water-right  applications  for  lands  in 
private  ownership  may  be  made  on  and  after  the  date  of  this  notice. 
All  water-right  applications  whether  for  public  or  private  lands  must 
be  made  to  the  project  manager,  United  States  Reclamation  Service. 
Fallon,  Nev. 

8.  The  water-right  charges  per  acre  of  irrigable  land  are  of  two 
kinds: 

(a)  A  charge  of  $60  per  acre  of  irrigable  land  for  the  building  of 
the  irrigation  system,  payable  as  hereinafter  provided ;  and 

(b)  An  annual  charge  for  operation  and  maintenance  payable  on 
March  1,  of  each  year  for  the  preceding  irrigation  season,  and  shall 
be  the  same  as  announced  for  the  remaining  lands  of  the  project. 

9.  For  homestead  entries  made  after  August  13,  1914,  and  for  all 
lands  in  private  ownership  on  initial  payment  of  5  per  cent  or  $3  per 
irrigable  acre  on  account  of  the  construction  charge  shall  be  made 
at  the  time  of  entry  or  filing  of  water-right  application,  which  ap- 
plication must  be  on  the  form  provided  under  the  reclamation  ex- 
tension act.  The  remainder  of  the  construction  charge  shall  be  paid 
in  annual  installments,  the  first  five  of  which  shall  be  5  per  cent  or  $3 
per  irrigable  acre  each,  and  the  remainder  each  7  per  cent  or  $4.20  per 
irrigable  acre.  The  first  of  said  annual  installments  shall  become 
due  and  payable  December  1  of  the  fifth  calendar  year  after  the  in- 
itial installments  and  subsequent  installments  shall  become  due  on 
December  1  of  each  calendar  year  thereafter. 

10.  In  all  cases  where  water-right  application  for  lands  in  private 
ownership  or  for  lands  under  entries  not  subject  to  the  reclamation 
act  shall  not  be  made  within  one  year  after  the  date  of  this  notice, 
the  construction  charge  for  such  land  shall  be  increased  5  per  cent 
each  year  until  such  application  is  made  and  initial  installment  is 
paid. 

11.  Any  water-right  applicant  or  entryman  may  if  he  so  elects 
pay  the  whole  or  any  part  of  the  construction  charges  owing  by  him 
within  any  shorter  period  than  that  provided  by  the  public  notices 
and  orders  applicable  to  his  land. 

12.  All  water-right  charges  must  be  paid  to  the  proper  officer  of  the 
United  States  Reclamation  Service  at  Fallon,  Nev.,  in  cash,  or  by 
New  York  draft,  money  order  or  check. 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 
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[Financial  statement  in  detail,  showing  assets,  liabilities,  reseryes.  and  capital,  giren 

In  Appendix,  p.  719.] 

Feature  costs  of  Truckee-C arson  project  to  June  SO,  1916. 


Features. 


Sabfeature. 


Principal 
feature. 


Examination 

Storage  system: 

Lake  Tahoe  Reeervoir 

Lahontsn  Dam  and  Reservoir. . 

Canal  system: 

Mam  canals 

Lower  Carson  divenion  dam 

Power  house  drop  V  line 

Main  Truckee  canal 

Trnckee  concrete  chute 

Lahontan  bendi  unit,  section  1 . . 

Lateral  system: 

DlstilctNo.l 

District  No.  2 

District  No.  3 

District  No.  4 

District  No.  5 

District  No.7 

Priming  laterals  (1905  and  1906) . 


Drainage  system: 

District  No.  1 

District  No.  2 

District  No.  3 

District  No.  4 

District  No.5 

Diainan  investigations. 

Caison  Lake  drs^ 

Inman  Mill  right 

Deep  drainage  system. . . 


Flood  protection,  Carson  River  channel. 
Power  system: 

Lahontan  power  plant 

^ .-■^l  pQ^gj  ayutem.*. 


Farm  units 

Permanent  improvements  and  land: 

Experimental  fiarm 

Headquarters  buildings 

Ditch  tenders' houses 

Land 


Ttfflpbone  system 

Plant  accounts 

Operation  and  maintenance  charges  transferred  to  and  compounded  with 
construction  charges 


Gross  cost  of  construction  of  project  to  June  30, 1916 . 

Less  revenues  earned  during  construction  period: 

Rental  of  buildings 

Rental  of  gracing  and  farming  lands. 

ContractoiB' freight  xefmids 

ForfsituTOB  by  deftolting  bidders  and  contractors 

Profit  on  me8»*houBe  operations 

Profit  on  mercantflfrstore  operations 

Loss  on  hospital  operations 


Amounts  set  up  as  reserves  or  depredation  charged  to  oost  and  not 
expended 


Total 

Net  cost  of  construction  of  project  to  June  80, 1016.... , 


1158,752.48 
1,454,909.72 


448,616.00 
91,724.68 
62,487.63 
1,583,810.32 
29,095.60 
20,584.29 


176,239.85 
126,049.00 
300,977.88 
110,604.13 
282,725.00 
86,410.40 
48,888.18 


141,002.04 
22,092.06 
86,512.17 
5,687.80 
44,287.70 
3.617.90 
8,707.86 
8,038.46 
31,897.76 


122,446.80 
26,346.66 


7,006.44 
18,85&86 
18,108.73 
62,900.22 


17,684.11 
17,919.82 
412.07 
499.95 
17,756.13 
17,826.35 
» 1,377.97 


8226.857.62 


1,613,66X16 


2,236,818.87 


1,131,894.39 


896,193.28 
131,821.37 


148,793.46 
17,280.11 


101,876.26 
42,147.96 
24,449.20 

2,022.93 


6,973,316.98 


70,719.46 
22,608.06 


93,327.61 


6,879,989.41 


1  I>educ(. 
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Estimated  cost  of  contemplated  work,  Tntckee<lar$on  profeot,  during  Moot 

year  1917. 


FeatUTM. 


Sab- 


PnochMu 
fetton. 


Examination  and  surveys.. . . 
Storage  system.  Lake  Tahoe . 
Canal  system: 

DllnecanaU 

Main  Trtu^ee  canal 


15,000 
2,000 


Lateral  system 

Drainage  system 

Fann  units 

Permanent  improvements  and  land 

Telephone  system 

Operation  and  m^tenance  under  public  notice.. 

Hospitals  .*'!.l.'.'..l '...1.1.1. 1... 1.1.1 


$12,000 
It,  000 


7,000 
40,000 
100,000 

6,000 
10,000 

1,000 
88,000 

2,000 

1^000 


280,000 
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HEW  MEXICO,  CABLSBAD  PBOJECT. 

L.  E.  F06TBB,  project  manager,  Oarlabad,  N.  Hex. 

LOCATION. 

County:  Eddy. 

Townships :  18  to  24  S.>  Rs.  25  to  29  E.,  New  Mexico  meridian. 
Railroad :  Atchison,  Topeka  &  Santa  Fe  System. 

Railroad  stations  and  estimated  population  January  1,  1916:  Carlsbad,  2,750; 
Otis,  25;  Ikying,  150;  Malaga,  75. 

WATBB  SUPPLY. 

Source  of  water  supply:  Pecos  River. 

Area  of  drainage  basin:  22,000  square  miles. 

Annual  run-off  in  acre-feet  of  Pecos  River  at  Carlsbad  and  Dayton  (22,000 
square  miles)  1899  to  1915:  Maximum,  912,000;  minimum,  148,000;  mean, 
319,000. 

AOBICTJLTUBAL  AND  CLIHATIC  CONDITIONS. 

Area  for  which  the  service  is  prepared  to  supply  water,  season  of  1916: 
24,796  acres. 

Area  under  water-right  applications,  season  of  1916 :  22,530  acres. 

Length  of  irrigating  season:  From  March  to  November  and  two  weeks  in 
winter,  260  days. 

Average  elevation  of  irrigable  area :  3,100  feet  above  sea  level. 

Rainfall  on  irrigable  area:  1901-1915,  average,  14.9  inches;  calendar  year 
1915,  18.63  inches. 

Range  of  temperature  on  Irrigable  area :  — 5*  to  110*  F. 

Character  of  soil  of  irrigable  area :  Pecos  sandy  loam  with  large  lime  content. 

Principal  products:  Alfalfa,  cotton,  grain  crops,  melons,  peaches,  pears,  and 
miscellaneous  fruits. 

Principal  markets:  Carlsbad,  N.  Mex.;  Denver,  Colo.;  Chicago,  111.;  Kansas 
City,  Mo.;  Texas  cities;  New  York,  N.  Y. 

LANDS  OPENED  FOB  IBBIOATION. 

Dates  of  public  notices :  December  17,  1907 ;  November  30,  1908 ;  June  2  and 
November  17,  1909;  October  7,  1910;  March  8,  1911;  February  17,  1912;  March 
2  and  April  10,  1915 ;  and  February  24,  1916. 

Location  of  lands  opened :  Ts.  21,  22,  23,  and  24  S.,  Rs.  26,  27,  28,  and  29  E.. 
New  Mexico  meridian. 

Irrigable  lands  opened:  24,796  acres;  State  lands  923  acres;  private  23,707 
acres ;  public  166  acres. 

Duty  of  water :  3  acre-feet  per  acre  per  annum  at  the  farm. 

Building  charge  per  acre  of  irrigable  land :  $31,  $45,  and  $60  (public  notice 
for  lands  at  $55  not  yet  issued). 

Annual  operation  and  maintenance  charge  for  1915:  Graduated  scale  ac- 
cording to  use  (1916  public  notice)  :  First  acre-foot,  $1.25;  second  acre-foot, 
15  cents;  third  acre-foot,  25  cents;  fourth  acre-foot,  40  cents;  fifth  acre-foot, 
60  cents;  additional  acre-feet,  75  cents  per  acre-foot. 

CHBONOLOOICAL  STJHMABT. 

Reconnoissance  made  and  preliminary  surveys  begun  in  1904. 
Construction  recommended  by  board  of  engineers  August  31,  1905. 
Construction  authorized  by  Secretary,  February  24,  1906. 

301 


Digitized  by 


Google 


302       FIFTBBKTH  ANKTJAL  REPORT  OF  RECLAMATION  SERVIOR. 

GoDfltroctlon  completed  at  Avalon  divenlon  1912. 
Oanal  aysteni  of  Pecos  Irrigation  Go.  purchased  February,  190& 
First  irrigation  by  Reclamation  Service,  season  1907. 
Project  73  per  cent  completed  June  30, 1916. 

IBBIGATIOK  PIiAH. 

The  irrigation  plan  of  the  Carlsbad  project  provides  for  the  storage  of  water 
In  Liake  McMillan,  on  Pecos  River,  near  Lakewood,  N.  Mex.,  and  in  a  storage 
and  distributing  reservoir  on  the  same  river  near  Carlsbad,  N.  Mex.,  controlled 
by  Avalon  dam ;  and  the  diversion  of  water  from  Avalon  Reservoir  into  a  canal 
system,  watering  lands  on  both  sides  of  Pecos  River,  in  the  vicinity  of  Carlsbad. 
The  United  States  claims  all  waste,  seepage,  spring,  and  percolating  water 
arising  within  the  project  and  proposes  to  use  such  water  in  connection  there- 
with. 

The  major  construction  features  of  the  project  were  completed  in  1912,  the 
principal  of  which  are:  The  Avalon  Dam,  which  has  a  concrete  core  wall; 
McMillan,  an  earth  and  rock  fill  dam,  which  was  built  by  private  capital,  ante- 
dating Government  control;  a  concrete  flume  spanning  the  Pecos  River,  witli 
4  arches  of  100  feet  each ;  a  reinforced  concrete  siphon,  under  Dark  Canyon,  6 
feet  in  diameter,  originally  400  feet  long,  which  was  lengthened  to  600  feet  in 
1916;  about  50  miles  of  canals  and  laterals  (exclusive  of  sublaterals  and 
ditches)  ;  a  concrete  headgate  structure  at  each  of  the  dams,  and  two  spillway 
tunnels  driven  through  rock,  each  21  feet  in  diameter,  lined  with  concrete, 
aggregating  200  feet  in  length,  equipped  with  heavy  cylindrical  gates  operated 
by  turbines  (replacing 'concrete  spillway  equippe<l  with  wooden  emergency 
gates,  spillway  having  been  closed  with  concrete)  ;  and  a  reinforced  concrete 
circular  spillway  398  feet  long.  All  checkgates,  spillways,  and  headgate  struc- 
tures on  the  canals  and  all  turnouts  on  the  laterals  are  of  concrete  construction. 

STJMXABT  07  OENEBAIi  DATA  FOB  CABLSBAD  PBOJECT  TO  JTTNB 

30,  1916. 

Areas: 

Irrigable  acreage  when  project  is  complete 24, 796 

Public  land  entered,  June  30,  1916 166 

State  land,  June  30,  1916 923 

Private  land,   June  30,   1916 23,  707 

Acreage  service  could  have  supplied,  season  of  1915 24, 796 

Estimated  acreage  service  can  supply  July  1,  1917 24, 796 

Acreage  actually  Irrigated,  season  of  1915 13, 470 

Acreage  cropped  under  irrigation,  season  of  1915 11, 322 


Crops: 

Value  of  irrigated  crops,  season  of  1915 $245, 684 

Value  of  irrigated  crops  per  acre  cropped $21. 70 


Finances : 

Estimated  cost  of  completed  project $1,464,000 

Total  construction  cost  to  June  30,  1916 $1,065,201.85 

Per  cent  complete,  June  30,  1916 73 

Appropriation  for  fiscal  year  1917,  total $323,000 

Allotment  for  construction,  fiscal  year  1917 $254, 000 

Estimated  per  cent  complete,  June  30, 1917 90 

Announced  construction  charges  per  acre $31,  $45,  $55,  $60 


Appropriation,  fiscal  year  1916 $128, 000 

Expenditure    during    fiscal    year, 
chargeable    to    1916    appropria- 
tion- 
Disbursements  $87,  978.  37 

Transfers 10, 605. 98 

$98,584.35 


Registered   liabilities   chargeable   to   1916 
appropriation 14, 454.  53 


$113, 038. 88 


Unencumbered  balance,  July  1,  1916 14.961.12 
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Repajrnients : 

Construction  charges — 

Accrued  to  June  80,  1916 $158. 001. 80 

Collected  to  June  80.  1916 $141, 488. 74 

Uncollected,   June  80,   1916 $12,068.06 

Operation  and  maintenance  charges  (public  notice) — 

Accrued  to  June  30,  1916 $152, 788. 91 

Collected  to  June  30,  1916 $140, 530. 54 

Uncollected,   June  30,    1916 $12.  258.  37 

Drainage : 

Estimated  acreage  damaged  by  seepage  to  June  30,  1916..  8.000 

Drains  built  to  June  30,  1916— 

Open feet—  11, 890 

Closed do 19. 910 

Total 31, 800 

Estimated  acreage  protected  by  drains  built  to  June  80, 1916.  870 

Estimated  acreage  to  be  protected  by  authorized  system 5, 200 

Expended,  to  June  30,  1916,  on  drainage  works,  completed 

and  uncompleted $57, 871. 66 

HISTOBT  07  GONSTBUCTION  AND  ENGINEEBIKG  FEATUBES. 

ORIGIN  OF  PBOJECT. 

The  Carlsbad  project  had  its  inception  in  a  private  enterprise  be- 
gun in  1888,  when  a  small  diversion  dam  was  built  on  Pecos  Eiver, 
near  the  present  site  of  the  Avalon  Dam,  to  divert  water  for  the  irri- 
gation or  lands  near  La  Huerta,  about  6  miles  from  Carlsbad.  This 
irrigation  system  was  enlarged  and  storage  facilities  in  lakes  Mc- 
Millan and  Avalon  were  provided,  so  that  in  1904  about  13,000  acres 
of  land  were  irrigated.  In  October,  1904,  however,  an  unusual  flood 
carried  away  the  dam  at  Avalon  and  greatly  damaged  the  distribu- 
tion system  then  in  use.  The  Pecos  Irrigation  Co.,  which  controlled 
the  system  at  that  time,  was  imable  to  repair  the  damage  in  a  satis- 
factory manner  and  place  the  delivery  of  water  on  a  permanent 
basis.  The  construction  of  temporary  works  was  begun,  but  they 
were  carried  away  by  floods,  and  the  Government  was  requested  to 
acquire  the  rights  of  this  company  and  establish  a  permanent  irriga- 
tion system  that  would  be  satisfactory  to  the  settlers. 

A  consulting  board,  consisting  of  Messrs.  W.  H.  Sanders,  G.  Y. 
Wisner,  Morris  Bien,  B.  M.  Hall,  and  W.  M.  Reed,  met  at  Carlsbad  on 
August  28,  1905,  and  after  consideration  of  the  conditions  on  the 
project  recommended  that  $600,000  of  the  reclamation  fund  be 
allotted  for  the  purchase  and  repair  of  the  system  of  the  Pecos  Irri- 

gtion  Co.,  $160,000  being  specified  as  the  purchase  price.  It  was 
rther  recommended  that  all  construction,  except  the  rebuilding  of 
Avalon  Dam,  should  be  done  by  Government  forces.  The  recom- 
mendations of  the  board  were  approved  by  the  Secretary  of  the 
Interior  on  November  28,  1905.  The  Pecos  Irrigation  Co.  agreed  to 
accept  $160,000  for  its  rights  and  property,  and  after  title  was  ex- 
amined and  perfected,  construction  of  the  project  was  authorized  by 
the  Secretary  of  the  Interior  February  24, 1906. 

The  work  found  to  be  necessary  to  make  the  project  a  success  con- 
sisted of  the  following:  The  construction  of  the  east  embankment 
of  McMillan  Reservoir  to  separate  the  reservoir  from  the  cavemons 
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gypsum  formation  along  the  east  shore ;  the  reconstruction  of  the  west 
emoankment  and  a  new  head-gate  structure;  rebuilding  the  Avalcxi 
Dam  as  a  substantial  structure,  with  a  core  wall  extending  to  bed- 
rock; the  construction  of  new  controlling  works  at  spillwajr  No.  1: 
and  a  new  head-gate  structure;  the  reconstruction  and  repairing  or 
the  entire  system  of  canals  and  laterals,  installing  new  head  gates, 
storm  gates,  and  lateral  gates  of  reinforced  concrete  for  the  canal 
system;  repairing  the  concrete  aqueduct  across  the  Pecos  River; 
building  the  reinforced-concrete  inverted-syphon  across  Dark  Can- 
yon; and  reconstructing  the  Black  River  Canal.  The  Black 'River 
Canal  forms  a  separate  system  and  takes  water  by  direct  diversion 
from  Black  River. 


The  main  storage  reservoir  of  the  Pecos  Irrigation  Co.  was  Lake 
McMillan.  The  works  were  constructed  in  1898-94.  The  reservoir 
was  formed  by  a  dam  1,686  feet  long  and  62  feet  high  across  the 
channel  of  the  Pecos  River,  and  the  w^  embankment,  5,200  feet  long 
with  a.  maximum  height  of  18.8  feet,  was  built  across  low  ground  l| 
miles  west  of  the  main  dam. 

During  a  period  of  extreme  high  water,  on  June  15, 1894,  the  face 
of  the  main  dam  showed  a  settlement  that  seemed  very  dangerous, 
and  an  emergency  spiUway  was  made  in  the  west  embankment.  Later 
the  section  was  i^educed  to  the  natural  ground  surface,  thereby  doing 
away  with  the  storage  that  was  due  to  a  mile  of  embankment.  Hiis 
channel  was  used  as  a  spillway  for  10  years,  the  water  returning  to 
the  river  channel  two  miles  below.  The  channel  was  in  earth,  and 
during  flood  in  June,  1903,  the  cut  back  was  extended  nearly  to  the 
reservoir  rim,  making  it  absolutely  necessary  to  close  the  spillway. 
This  was  accomplished  during  the  winter  of  1903-4  by  rebuilding 
this  portion  of  the  west  embankment.  Spillway  No.  2  was  built  at 
this  time  through  a  limestone  and  conglomerate  formation  located,  at 
the  southeast  end  of  the  west  embankment. 

On  October  2, 1904,  extreme  high  water  again  threatened  the  main 
dam,  and  a  breach  was  made  through  the  new  portion  of  the  west 
embankment  by  explosives.  During  the  flood  about  80,000  cubic  feet 
per  second  was  discharged  through  this  opening  and  the  other  spill- 
ways.   The  break  or  washout  was  about  1,600  leet  long. 

f'rom  September,  1908,  to  January,  1909,  the  outlet  works  and  the 
west  embankment  were  reconstructed.  The  east  embankment  was  also 
constructed  at  this  time. 

The  new  head-^ate  structure  is  of  reinforced  concrete,  and  is  {pro- 
vided with  five  4  by  8  foot  openings.  The  gates  installed  at  this  time 
were  of  timber  and  are  operated  from  above  by  a  6-horsepower 
gasoline  engine. 

The  west  embankment  was  repaired  bjr  contract.  The  repaired 
portion  was  1,600  feet  long,  with  a  crest  width  of  6  feet  and  top  ele- 
vation of  8,266.6,  or  10  feet  below  the  remainder  of  the  embankmient; 
this  was  built  low  to  provide  for  an  emergen^  spillway. 

The  east  embankment  was  constructed  by  d-overnment  forces.  This 
embankment  is  4,000  feet  long  and  originally  had  a  crest  width  of  8 
feet  at  elevation  3,268.5,  a  maximum  height  of  19  feet,  back  slope  of 
1^  to  1  and  a  water  slope  of  2  to  1,  riprapped  2  feet  thick. 
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The  flood  of  July,  1911,  overtopped  the  low  portion  of  the  west 
embankment,  which  had  purposely  been  left  low,  and  caused  a  break 
about  600  feet  long;  the  east  embankment  was  also  overtopped  and 
some  damage  done  to  the  rear  slope. 

The  old  spillway  channel  had  cut  back  nearly  to  the  west  embank- 
ment, making  it  necessary  to  avoid  further  spillage  at  this  point. 
The  break  was  permanently  closed  during  1911-12  and  brought  up 
to  the  same  elevation  as  the  remainder  of  the  embankment,  3y276.6, 
and  a  new  spillway  provided  farther  north  by  removing  part  of  the 
old  embankment  and  protecting  the  end  thereof  by  heavy  riprap 
and  a  training  dike  1,300  feet  long  to  deflect  spilled  water  away  from 
the  rear  of  the  embankment.  The  east  embankment  was  also  rebuilt. 
The  crest  was  widened  to  12  feet  and  the  height  increased  from  eleva- 
tion 3,268.5  to  3,273.  The  height  of  the  main  dam  was  also  increased 
from  3,276.6  to  3,280  at  this  time. 

Capacity  surveys,  McMillan  Reservoir. — ^The  silt  survey  of  1904 
was  made  by  the  United  States  Geological  Survey  at  a  time  when 
the  reservoir  was  empty.  The  survey  was  accomplished  by  taking 
borings  300  feet  apart  on  a  series  of  parallel  lines  located  at  mtervals 
of  one-fourth  mile.  The  actual  depth  of  the  silt  deposits  was  meas- 
ured, and  the  location  of  the  original  ground  surface  was  determined 
by  the  change  in  the  character  of  the  material  or  the  presence  of 
vegetable  matter. 

The  survey  of  1911  was  also  made  at  a  time  when  the  reservoir 
was  empty.  This  was  a  transit  and  stadia  survey;  a  topographical 
map  was  made  and  the  actual  capacity  was  worked  out  by  measuring 
the  areas  included  by  the  various  contours. 

The  survey  of  May,  1915,  was  made  with  the  reservoir  full  of  water. 
The  survey  of  the  submerged  portion  was  made  from  a  motor  boat, 
which  was  run  on  a  series  of  parallel  lines  located  at  intervals  ox 
330  feet.  The  motor  boat  was  Kept  on  line  by  signalmen  on  either 
shore,  and  located  at  frequent  intervals  by  observing  "  cut-in  "  signals 
with  a  sextant.  Soundings  were  taken  at  mtervals  of  one-half  minute, 
or  about  300  feet.  The  northern  end  of  the  reservoir  was  sufficiently 
silted  up  to  permit  of  the  topography  being  taken  with  transit  and 
stadia.  A  topographical  map  was  made  and  tiie  capacity  of  the 
reservoir  computed  therefrom. 

Capacities  and  areas  submerged^  MoMUlan  Reservoir, 


Date. 


Eldvation 
of  flow  line. 


Cftpadty. 


Areasab- 
nerged. 


MMi •-. 

August.  1904.... 
November,  1910 

llay,1915 

Do 


3,a6(S.6 
8,266.0 
3,360.6 
8,268.6 


Acre^eet. 
83,644 
63,000 
44,000 
88,500 
61,600 


Aem. 
&881 
^100 


6.600 
7;860 


I  Origbie]  survey  was  made  tai  1891  and  the  rssenroir  was  flnt  used  in  1804.    Frsseat  flow  line  is  at  ele- 
vatiop  3,368.6  and  flood  Une  at  3,373.6. 

The  above  table  indicates  a  total  loss  in  capacity  of  64  per  cent 
in  a  period  of  21  years,  or  an  average  annual  rate  of  silting  of  2.6 
per  cent.    It  is  doubtful,  however,  if  the  annual  rate  of  silting  can 
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be  determined  even  approximately,  as  it  has  been  demonstrated  that 
one  flood  of  several  days'  duration  will  carry  -and  deposit  as  much 
silt  as  several  years  of  normal  flow. 

Reservoir  losses. — ^A  study  of  the  leakage  from  Lake  McMillan 
through  strata  of  gypsum,  was  made  by  Mr.  W.  M.  Beed  during 
1904. 

In  June,  1916,  a  study  was  made  of  the  losses  by  seepage  and  evap- 
oration from  the  McMillan  and  Avalon  Reservoirs,  with  a  view  of 
determining  the  amount  of  McMillan  seepage  intercepted  at  Avalon. 
The  study  is  based  on  the  monthly  storage  records,  the  river  flow  as 
measured  at  the  Dajrton  gaging  station  above  McMillan,  the  evapora- 
tion from  both  reservoirs,  and  the  canal  draft.  Months  during  which 
the  quantities  were  affected  by  side  inflow  or  spillage  at  either  reser- 
voir were  omitted.  The  average  annual  seepage  loss  from  the  Mc- 
Millan Reservoir  for  the  years  1912,  1918,  1914,  and  1915  is  about 
140,000  acre-feet.  The  study  shows  the  average  annual  inflow  into 
the  Avalon  Reservoir  from  this  source  to  be  about  100,000  acre;  feet, 
or  a  continuous  flow  of  about  140  cubic  feet  per  second.  The  differ- 
ence of  40,000  acre-feet  represents  the  total  seepage  losses  in  the  res- 
ervoir system.  The  average  annual  flow  of  the  Pecos  River  and  tribu- 
taries above  the  McMillan  Reservoir  for  the  above  years,  deducting 
evaporation,  is  about  842,600  acre- feet.  By  dividing  the  average  an- 
nual seepage  loss  in  both  reservoirs  by  this  amount  the  loss  by  seepage 
is  shown  to  be  about  12  per  cent  of  the  river  flow. 

The  conclusions  arrived  at  in  the  study  are  borne  out  by  a  series 
of  meter  measurements  taken  above  Avalon  during  periods  when  the 
flow  was  not  affected  by  side  inflow  or  spillage. 

The  early  heavy  seepage  losses  through  a  cavernous  gypsum  forma- 
tion along  the  east  shore  of  the  McMillan  Reservoir  have  been  largely 
cut  off  by  the  east  embankment.  There  still  remains  a  long  stretch 
of  the  gypsum  formation  along  the  upper  east  shore  of  the  reservoir. 
It  is  probable  that  most  of  the  present  seepage  is  through  this  forma- 
tion. The  seepage  losses  in  the  Avalon  Reservoir  are,  as  far  as 
known,  small.  The  formation  is  limestone  in  regular  and  close- 
fitting  layers  and  not  liable  to  seepage. 

AVALON  DAM. 

The  first  Avalon  Dam  was  built  by  the  Pecos  Irrigation  &  Devel- 
opment Co.  near  the  site  of  the  present  dam  during  the  winter  of 
1889-90.  This  was  a  rock-fill  dam,  with  a  blanket  of  earth  on  the 
water  slope.  The  maximum  height  was  46  feet.  This  dam  was 
completely  destroyed  on  August  5,  1893. 

The  new  dam  was  constructed  during  the  winter  of  1893-94.  The 
new  structure  was  1,380  feet  long,  with  a  maximum  height  of  50  feet. 

The  .flood  of  1904,  which  made  it  necessary  to  provide  an  emer- 
gency spillway  for  the  McMillan  Reservoir  by  dynamiting  the  wrsst 
embankment,  caused  a  breach  460  fept  long  at  the  highest  point  of 
the  Avalon  Dam  and  totally  destroyed  and  swept  away  the  timber 
head-gate  structure  and  the  controlling  works  of  spillway  No.  1. 

Present  Avalon  Dam, — The  present  Avalon  Dam  was  built  on  the 
site  of  the  old  dam  at  the  head  of  the  main  canal,  6  miles  above  Carls- 
bad, a  portion  of  the  old  dam  being  utilized  in  the  new  structure.  In 
March,  1906,  specifications  for  the  construction  of  this  dam  were 
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prepared  and  advertisement  issued  inviting  proposals.  No  pro- 
posals, however,  were  received,  and  on  April  18  authority  was 
granted  for  the  construction  of  this  feature  by  Government  forces, 
reparatory  work  was  begun  at  the  dam  May  1,  and  actual  con- 
struction was  conmienced  June  1,  1906,  and.  completed  in  Novem- 
ber, 1907.  A  change  in  design  was  made  after  construction  was 
begun,  a  concrete  core  wall  te  bedrock  being  substituted  for  steel 
sheet  piling  on  the  west  bank  of  the  river,  where  bowlders  prevented 
the  satisfactory  placing  of  the  piling.  The  Avalon  Dam  is  an  earth 
and  rock  fill  structure  50  feet  in  hei^t  above  river  bed  and  1,880  feet 
long.  The  width  across  the  top  is  43  feet.  The  reinforced  concrete 
head-gate  structure  for  the  canal  outlet  was  built  in  1907. 

The  following  new  construction  work  was  done  by  Government 
forces  from  September,  1911,  to  June,  1912,  in  accordance  with 
recommendations  contained  in  Board  of  Engineers  report  of  Decem- 
ber 7, 1911: 

SpiUway  No.  1. — No.  1  spillway  was  abandoned  as  a  controlled 
spillway  and  rebuilt  to  form  an  overflow  spillway.  The  old  walk 
aoove  the  gates  was  removed,  and  the  39  spaces  between  the  concrete 
piers,  which  were  formerly  occupied  by  the  emergency  gates,  were 
waUed  up  with  reinforced  concrete  slabs  13  inches  thick.  The  crest 
of  the  new  spillway  is  233  feet  long  and  at  elevation  3,178. 

In  the  fore  bay  above  spillway  No.  1  two  vertical  CTlinder  gates 
8  feet  high  and  21  feet  in  diameter  were  installed.  The  gates  are 
78  feet  apart  and  a  steel  footbridge  connects  them  with  the  canal 
head-gate  structure.  Each  gate  is  set  between  three  concrete  piers 
and  is  held  in  place  byguides  anchored  into  the  piers  and  runners 
riveted  to  the  gates.  The  operating  platforms  are  built  on  top  of 
the  piers,  about  20  feet  above  the  gate  seats.  The  lifting  machinery 
is  operated  by  a  small  water  turbine,  one  for  each  gate,  set  in  a 
chamber  between  the  walls  of  epillway  No.  1  and  the  nearest  pier; 
counterweights  at  each  pier  assist  in  operating  the  gates.  Water  is 
discharged  through  two  tunnels,  one  of  which  is  97  feet  long  and 
the  other  103  feet  long.  The  tunnels  are  lined  with  reinforced  con- 
crete and  are  vertical  at  the  gate  seats,  changing  to  horizontal  about 
20  feet  below ;  the  minimum  cross-sectional  area  of  each  is  227  square 
feet. 

Spillway  No,  9. — A  concrete  overflow  dam  was  built  at  spillway 
No.  2.  The  dam  is  of  two  distinct  types,  separated  by  a  pier  near 
the  middle.  The  part  east  of  the  division  pier  is  a  gravity  dam ;  the 
west  portion  is  composed  of  a  cut-off  wall  5  feet  thick  to  bedrock, 
and  is  protected  by  two  concrete  steps  with  treads  9  and  10  feet  long 
and  risers  7.5  feet  high.  A  concrete  apron  30  feet  long  was  built 
below  the  lower  toe  of  the  dam.  The  dam  forms  an  overflow  spill- 
way, with  a  crest  length  of  393  feet  at  elevation  3,178,  and  conforms 
to  the  circumference  of  a  circle  of  250  feet  radius ;  it  contains  5,521 
cubic  yards  of  concrete. 

The  height  of  the  dam  and  the  concrete  head  wall  at  the  east 
end  was  increased  from  elevation  3,188  to  3,192.  An  earth  dike  was 
built  on  top  of  the  dam  and  the  water  slope  faced  with  a  thin  layer 
or  reinforced  concrete  tied  to  the  core  wall  with  grouted  bars. 

The  concrete  wall  at  the  lower  toe  of  the  dam  was  extended,  and 
a  blanket  of  concrete  placed  on  the  cap  rock  below  spillway  No.  1. 
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DISTRXBUnON  STBTSH. 

Shortly  after  the  purchase  of  the  project  by  the  United  States 
Beclamation  Service,  surveys  were  made  of  the  main  canal  and 
lateral  system. 

The  canal  was  very  "irregular  in  section  and  profile,  and  was  not 
provided  with  an  upper  bank,  the  water  surface  varying  in  width 
from  60  to  1,000  feet. 

The  concrete  flume  or  aqueduct  crossing  the  Pecos  River  was 
built  in  1903  by  the  Pecos  Irrigation  Co.  at  a  cost  of  $52,053.82. 
The  material  on  which  the  piers  are  founded  is  a  poor  grade  of 
limestone.  The  footing  area  of  the  piers  was  8  by  25  feet,  and  under 
full  load  the  pressure  was  about  16  tons  per  square  foot.  The  nor- 
mal pressure  and  that  exerted  by  the  flood  of  October  2, 1904,  caused 
the  three  river  piers  to  sink  bodily  from  0.2  to  0.6  of  a  foot,  throwing 
the  structure  out  of  shape  and  causing  large  cracks  in  the  super- 
structure. 

The  water  in  the  old  canal  was  carried  across  Dark  Canyon  in  a 
large  shallow  lake  that  was  formed  by  an  earth  embanlanent  at 
the  lower  end  of  the  canyon.  Dark  Canyon  is  usually  dry,  but  is  sub- 
ject to  occasional  large  floods.  The  spillways  and  the  greater  por- 
tion of  the  embankment  were  destroyed  during  a  large  flood  in  Octo- 
ber, 1904. 

The  work  of  rebuilding  the  main  canal  and  installing  new  lateral 
head-gate  structures  of  reinforced  concrete,  repairing  the  concrete 
flume  across  the  Pecos  River,  and  constructing  the  Dark  Canyon 
siphon  was  done  by  Government  forces  from  April,  1906,  to  October, 
1908. 

The  main  canal  was  regraded  and  a  new  upper  bank  built  through- 
out and  six  overflow  spillways  of  concrete  were  built  in  the  lower 
bank  to  relieve  the  canal  of  flood  waters.  A  large  amount  of  repair 
work  was  done  on  the  lateral  system,  30  new  lateral  head  gates  of 
concrete  were  constructed,  and  a  great  many  wooden  farm  head 
gates,  checks,  and  division  boxes  were  replaced  with  concrete. 

CanaL  lirdng. — ^About  8  miles  of  the  main  canal  at  the  extreme 
southern  end  of  the  project  are  located  through  a  gypsum  district, 
where  the  formation  is  bedded  gypsum  sand  interstratified  with 
layers  of  gypsum  ledges.  The  water  losses  in  this  stretch  have  been 
unduly  large,  both  prior  to  and  during  the  time  the  Reclamation 
Service  has  been  operating  the  project,  and  considerable  damage  has 
been  caused  to  lands  lying  adjacent  to  the  canal. 

From  1912  to  1915,  7.2  miles  of  the  southern  end  of  the  canal  were 
lined  with  concrete.  The  base  width  of  the  lined  section  varies  from 
10  to  12  feet;  the  thickness  of  the  lining  is  0.2  of  a  foot  and  the 
height  4  feet,  with  an  allowance  of  6  inches  for  free-board ;  the  side 
slopes  are  1^  to  1. 

The  earth  canal  section  had  to  be  narrowed  from  an  average  bot- 
tom width  of  15  feet  to  10  and  12  feet.  The  earth  forming  the  side 
slopes  was  well  compacted  before  the  final  trimming  was  begun. 
About  one-half  of  the  final  trimming^  was  done  with  shovels  and  the 
remainder  with  a  larffe  trimming  knife,  which  was  slid  and  worked 
down  the  slope  on  IJ-inch  T  irons  previously  set  true  to  slope  and 
at  intervals  of  10  feet  by  the  template  crew.    The  trimming  knife 
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consisted  of  a  steel  blade  12  feet  long,  well  braced  to  prevent  bending 
and  was  equipped  with  three  pipe  handles  so  arranged  that  the  tool 
could  be  operated  easily  from  the  canal  banks  by  a  crew  of  six  men. 
The  use  of  this  tool  resulted  in  a  considerable  saving. 

Gravel  was  hauled  from  Black  River,  a  distance  of  about  8  miles, 
and  cement  from  Loving,  about  8  miles.  Two  Smith  mixers  were 
used;  these  were  of  6  cubic  feet  capacity  and  were  operated  by  gaso- 
line engines.  The  mixer  was  moved  200  feet  at  a  time  to  gravel  piles 
previously  placed.  Concrete  was  dumped  through  chutes  on  the 
canal  bottom  and  hauled  in  wheel  barrows  a  maxmium  distance  of 
100  feet  each  way.  Forms  for.  the  side  slopes  consisted  of  open 
squares  5  feet  long,  with  a  height  and  thickness  equal  to  that  of  the 
finished  lining.  Concrete  was  placed  on  the  slopes  first ;  this  was  a 
dry  mix  and  was  well  tamped  as  it  was  placed.  The  bottom  was  placed 
last;  this  was  a  comparatively  wet  misL  All  concrete  was  hand  fin- 
ished with  steel  trowels. 

Expansion  joints  three-eighths  of  an  inch  wide  consisting  of  a 
special  felt  material  with  asphaltum  filler  placed  at  intervals  of 
50  feet  were  used  on  about  one-third  of.  the  lining.  Cracbs,  oc- 
curring at  intervals  of  about  25  feet,  extend  across  the  section,  with 
a  few  additional  cracks  on  the  side  slopes.  The  cracks  occur  at  about 
the  same  intervals  on  all  the  lining,  except  that  on  the  section  where 
expansion  joints  were  used  the  cracks  extending  across  the  section 
usually  occur  at  the  joints.  Practically  all  of  tne  cracks  are  small 
and  hardly  discernible  during  the  irrigation  season. 

Repair  of  ilume, — The  concrete  flume  across  the  Pecos  River  was 
repaired  as  follows:  The  footing  area  of  the  three  river  piers  was 
increased  from  8  by  25  feet  to  16  oy  25  feet.  This  was  accomplished 
by  widening  the'piers  4  feet  on  each  side,  the  concrete  extending  from 
bedrock  to  the  arch  ring.  A  rupture  in  the  arch  ring  was  repaired 
and  the  flume  lengthened  25  feet  at  each  end ;  in  addition  a  curtain  wall 
of  concrete  extending  to  bedrock  was  built  at  each  end  to  prevent  the 
washing  out  of  the  adjoining  fills. 

Dark  Canyon  siphon. — ^The  Dark  Canyon  siphon  is  of  reinforced 
concrete,  6  feet  in  diameter  and  400  feet  long.  The  maximum  pressure 
head  is  20.5  feet  and  a  blow-off  valve  was  placed  at  the  low  point. 
The  head  utilized  by  the  siphon,  2.6  feet,  was  obtained  by  regrading 
the  canal  and  concentrating  the  surplus  rail  at  this  point.  The  canal 
banks  at  both  ends  of  the  siphon  are  carried  around  the  head  walls 
and  riprapped  to  prevent  cutting. 

Black  River  Canal  /System.— The  Black  River  Canal  system,  as 
formerly  operated  by  the  Pecos  Irrigation  Co.,  was  supplied  directly 
by  the  main  canal,  which  was  carried  across  Black  River  by  means 
of  a  timber  flume.  The  flume  rotted  aw^  early  in  the  history  of  the 
project  and  has  never  been  replaced.  Instead  a  low  concrete  dam 
about  70  feet  long  and  from  2  to  4  feet  high  has  been  built  across  the 
river  about  one-half  mile  below  the  flume,  and  from  this  a  new  canal 
about  3  miles  long  has  been  constructed,  joining  one  of  the  larger 
laterals  from  the  old  canal  on  higher  ground.  The  water  from  the 
old  canal  was  dropped  into  the  river  at  the  old  flume  crossing  and 
taken  out  by  the  new  canal.  About  9  second-feet  of  water  obtained 
from  Black  River  are  thus  rendered  available  in  addition  to  the 
amount  carried  by  the  main  canal.  As  far  as  can  be  ascertained,  the 
main  canal  south  of  Black  River  has  been  used  very  little,  if  at  all. 
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The  Black  Eiver  Canal  was  reconfltructed  by  the  United  States 
Reclamation  Service ;  the  work  was  begun  in  March,  1906,  and  com- 
pleted two  months  later,  water  being  delivered  on  May  22,  1906. 
About  6  miles  of  canal  were  reconstructed  and  a  concrete  lining  was 
placed  in  the  canal  for  4,000  feet  below  the  heading. 

The  main  canal  for  the  5  miles  immediately  north  of  Black  Biver 
is  through  an  extremely  leal^  gjrpsum  formation.  The  new  Black 
River  supply  ditch  taps  the  main  canal  about  S^  miles  north  of 
Black  River,  and,  following  a  more  direct  end  favorable  location 
than  the  old  canal,  discharges  into  Black  River  immediately  above 
the  dam.  The  new  supply  ditch  was  built  from  May,  1907,  to  Feb- 
ruary, 1908.  The  first  11,640  feet  are  through  a  gypsum  formation 
and  are  lined  with  concrete;  better  material  is  then  reached  and 
7,043  feet  are  in  earth  section.  The  drop  into  Black  River  is  made 
through  a  concrete-lined  sect]i)n  290  feet  long. 

The  original  capacity  of  the  Black  River  supply  ditch  was  about 
20  second-feet.  From  August  to  October,  1909,  the  capacity  of  the 
ditch  was  increased  to  40  second-feet.  This  was  accomplished  by 
increasing  the  height  of  the  concrete  lining  and  enlarging  the  earth 
section. 

BOABD  HEETTNaS. 

Board  meetings  affecting  construction  on  the  Carlsbad  project 
since  its  inception,  with  dates  and  personnel,  are  as  follows: 

December  16,  1904,  B.  M.  Hall  and  W.  M.  Reed,  preliminary  re- 
port on  the  condition  of  the  project. 

February  16,  1905,  W.  H.  Sanders,  B.  M.  Hall,  and  W.  M.  Reed, 
preliminary  report. 

August  31,  1905,  W.  H.  Sanders,  George  Y.  Wisner,  Morris  Bien. 
B.  M.  Hall,  and  W.  M.  Reed,  report  recommended  that  $600,000  ot 
the  reclamation  fund  be  allotted  for  the  purchase  and  repair  of  the 
system  of  the  Pecos  Irrigation  Co.,  $150,000  being  specified  as  the 
purchase  price. 

December  7,  1911,  D.  0.  Henny  and  Louis  C.  Hill,  report  on  flood 
damage  Avalon  Reservoir;  also  recommendations  concerning  con- 
struction of  cylindrical  gates  and  circular  spillway  No.  2. 

September  5,  1914,  D.  W.  Murphy,  L.  E.  Foster,  W.  B.  Wilscm, 
and  Scott  Etter,  admission  of  lands  under  second  unit  and  recom- 
mendations for  canal  lining  and  drainage  works. 

June  11,  1915,  D.  C.  Henny,  Louis  C.  Hill,  and  E.  H.  Baldwin, 
flood  damages  McMillan  Reservoir  and  distributing  system ;  recom- 
mendations concerning  McMillan  spillways  and  extension  to  Dark 
Canyon  siphon. 

May  8,  1916,  F.  E.  Weymouth,  D.  C.  Henny,  R.  F.  Walter,  and 
L.  E.  Foster,  Pecos  River  water  supply,  silt  studies,  and  McMillan 
spillways. 

COirSTBnCTIOir  J}JJB,INQ  FISCAL  YEAB. 

McMiUan  Reservoir. — On  April  18,  1915,  a  large  flood  on  the 
Pecos  River  overtopped  the  east  embankment  of  the  McMillan  Res- 
ervoir, causing  several  breaks  and  badly  eroding  the  outer  slope. 
The  channel  of  the  new  No.  8  spillway  around  the  north  end  of  the 
west  embankment  waa  badly  eroded  to  within  the  reservoir  rim,  mak« 
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ing  it  necessary  to  permanently  close  it.  The  east  embankment  was 
rebuilt  and  repaired.  This  required  the  placing^  of  19,650  cubic 
yards  of  earth  and  3,050  cubic  yards  of  riprap.  The  west  embank- 
ment was  extended  2,400  feet  and  spillway  No.  3  permanently  closed ; 
15,809  cubic  yards  of  earth  and  1,211  cubic  yards  of  riprap  were 
placed.  The  five  wooden  headgates  at  the  McMillan  Reservoir  were 
replaced  with  cast-iron  gates.  On  account  of  the  necessity  of  in- 
stalling the  new  gates  and  passing  the  river  in  a  space  only  34  feet 
wide^  considerable  difficulty  was  experienced  on  this  work.  Surveys 
and  mvesti^ations  to  increase  the  spillway  capacities  of  the  McMil- 
lan Reservoir  were  begun. 

Distributing  system. — On  April  16,  1916,  a  flood  occurred  in  Dark 
Canyon  and  Hackberry  Draw,  the  peak  of  the  run-off  being  esti- 
mated at  40,000  to  50*,000  second-feet.  The  water  from  the  two 
sources  overtopped  portions  of  the  canal  banks  and  caused  consider- 
able damage.  The  outlet  structure  of  the  Dark  Canyon  siphon  and 
about  75  feet  of  the  connecting  canal  were  destroved.  The  Santa  Fe 
Railroad  bridge  crossing  Dark  Canyon,  below  the  siphon,  was  also 
washed  out  at  this  time. 

The  discharge  area  of  Dark  Canyon  was  increased  bv  extending 
the  siphon  200  feet.  The  work  involved  the  excavation  of  1,550  cubic 
yards  of  rock  and  indurated  material,  3,487  cubic  yards  of  backfill, 
and  the  placing  of  240  cubic  yards  of  concrete,  15,394  pounds  of  steel 
reenforcement,  and  324  square  yards  of  paving.  The  siphon  is  now 
600  feet  long;  the  extension  is  of  the  same  general  dimensions  as  the 
older  portion,  except  at  the  outlet  end  where  the  last  40  feet  is  a 
transition  section,  changing  from  6  feet  circular  to  9  feet  square. 
The  siphon  was  originally  built  in  1906;  samples  taken  in  1916 
showed  an  excellent  quality  of  concrete. 

Lateral  and  farm  headgates  were  built  to  serve  the  lands  admitted 
under  the  second  unit;  m  addition  a  reenforced  concrete  siphon 
crossing  the  Pecos  River  about  IJ  miles  below  the  Avalon  Reservoir 
and  155  linear  feet  of  No.  96  Hess  flume  were  constructed  to  serve 
new  lands  west  of  the  river.  The  barrel  of  the  siphon  is  875  feet 
long  and  is  21  inches  square  on  the  inside,  with  comer  shoulders  of 
4  square  inches.  The  maximum  pressure  head  is  28.5  feet,  the  fric- 
tion and  velocity  heads  3.15  feet,  and  the  cai)acity  11  cubic  feet  per 
second.  The  banks  of  the  river  where  the  siphon  crosses  are  steep 
and  composed  of  a  light  soil,  so  that  deep  cuts  were  necessary.  The 
river  bottom  is  composed  of  gravel.  In  building  the  siphon  consider- 
able pumping  was  necessary ;  4,216  cubic  yards  of  material  were  ex- 
cavated, 3,945  cubic  yards  backfilled,  and  296  cubic  yards  of  concrete 
and  21,566  pounds  of  steel  reenforcement  placed. 

The  Black  River  Canal  was  lined  with  concrete  0.2  of  a  foot  thick 
for  a  distance  of  12,650  feet.  The  first  1,600  feet  have  a  base  width 
of  6  feet,  and  the  remainder  a  base  width  of  3  feet.  The  methods  of 
construction  were,  in  general,  similar  to  those  used  in  lining  the  main 
canal ;  6,068  cubic  yards  of  material  were  excavated,  and  19,074  square 
yards  of  concrete  placed. 

About  4,000  feet  of  the  upper  portion  of  the  Black  River  Canal 
were  lined  with  concrete  in  1906.  During  the  last  few  years  thLs 
stretch  has  given  considerable  trouble,  and  the  lining  has  failed  in 
many  places.  About  1,785  feet  of  the  more  troublesome  portion  have 
been  lined  with  Hess  metal  flume  No.  108.    The  flume  is  supported  on 
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timber  carriers  10  feet  long  and  4  inches  square,  the  ends  of  which  are 
supported  on  low  concrete  pedestals;  7,510  board  feet  of  timber  and 
66  cubic  yards  of  concrete  were  placed. 

Drcdnage  system. — Open  drainage  ditches  and  tile  drains  were  con- 
structed as  follows:  Open  drain  D,  6,826  feet  long;  average  depth, 
10.5  feet ;  excavation,  class  No.  1, 48,965  cubic  yards ;  class  No.  3, 4,901 
cubic  yards.  Open  drain  B,  to  June  30, 1916,  6,075  linear  feet :  aver- 
age depth,  10.5  feet;  excavation,  class  No.  1,  84,435  cubic  yards;  not 
completed.  Closed  drain  D-1,  average  depth,  9  feet;  8,750  feet  of 
15-inch  tile;  660  feet  of  12-inch  tile;  excavation,  5,471  cubic  yards; 
back  fill,  6,228  cubic  yards.  Drain  D-1  begins  at  the  upper  end  of 
open  drain  D.  The  material  in  the  closed  drain  was  excavated  with 
a  size  00  Austin  trenching  machine,  operated  by  a  86-horsepower 
gasoline  engine;  backfilling  was  done  by  teams. 

A  Monigan  drag-line  excavator,  with  a  capacity  of  1  cubic  yard, 
which  was  oj^erated  by  a  45-horsepower  gasolme  engine,  was  used  on 
the  open  drains. 

SEEPAQE  AND  D&AINAaB. 

Losses  in  about  7  miles  at  the  lower  eixd  of  the  southern  canal  have 
been  reduced  to  a  minimum  as  a  result  of  lining  the  section  with 
concrete.  It  was  determined  by  careful  measurements  in  this  stretch 
of  canal  that  the  loss  was  negligible.  The  loss  in  the  sections  through 
gravel,  conglomerate,  and  earth  were  apparently  about  the  same  as  m 
former  years.   The  losses  in  the  lateral  system  are  large. 

Seepage  conditions  in  the  gypsum  area  around  the  town  of  Loving 
are  much  improved  over  last  season  bv  reason  of  the  completion  of 
about  7  miles  of  canal  lining.  A  considerable  acreage  along  the  main 
canal,  which  was  badly  seeped  and  totally  unfit  for  crops,  is  greatly 
improved  in  condition  and  a  part  of  it  was  imder  crop  this  season. 
It  IS  hoped  that  the  concreting  of  two  leaky  laterals  in  this  district 
will  reduce  greatly  the  amount  of  drainage  estimated  for  the  area. 
Open  drain  D,  dug  through  an  area  8  miles  east  of  Loving,  has 
resulted  in  lowering  the  water  table  several  feet ;  and  the  completion 
of  closed  drain  D-1,  which  has  been  built  to  drain  a  small  area  beyond 
the  influence  of  this  open  drain,  will  afford  adequate  protection  for 
several  hundred  acres  of  seeped  land  in  that  area.  In  the  Otis  area, 
where  two  tile  drains  have  already  been  constructed,  the  need  for 
additional  drainage  has  been  apparent  for  some  time.  In  this  dis- 
trict open  drain  B  is  under  construction.  In  a  small  area  east  of  Otis 
the  water  table  has  risen  rapidly  during  the  season  of  1916.  Studies 
to  determine  the  elevation  of  around  water  and  the  location  for  a 
drain  have  been  completed  in  this  area.  On  account  of  seepage  513 
acres  of  land  have  been  suspended  from  time  to  time  from  the  pay- 
ment of  water-right  charges.  Two  hundred  and  eighty  acres  of  this 
land  were  restor^  for  payments  in  June,  1916. 

ECONOHIES  or  GOVEBNMENT  WOBK. 

From  time  to  time  advertisements  inviting  bids  on  various  features 
of  the  work  have  berai  issued.  Bids  were  received  on  only  two 
features,  as  follows :  For  the  reconstruction  of  the  west  embankment 
of  flie  McMillan  Reservoir  in  1909  and  for  the  reconstruction  of  the 
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same  embankment  in  1911.  The  work  in  1909  was  done  by  oontract. 
Two  bids  were  received  for  the  additional  work  in  1911;  the  bids 
were  considered  too  high  and  were  rejected.  The  work  was  done  by 
Government  forces  and  resulted  in  a  considerable  saving,  as  shown 
below. 

Bstimated  saving,  coMiruction  by  Oovemmeni  farces, 

McMillan  Reservoir,  earthwork,  west  embankment,  and  trenching 
under  embankment : 

Cost  of  work  by  Government  forces $8,058.85 

Estimated  cost  if  lowest  bid  had  been  accepted 10, 620. 00 


Estimated  saving  in  cost 


2, 461. 65 


OPEBATION  AND  MAINTENAKCE. 

Water  was  turned  out  of  the  canals  on  the  project  for  the  season  of 
1915  on  November  8.  A  winter  irrigation  for  small  grains  was  made 
in  late  January  and  early  February,  1916.  The  regular  irrigation 
season  began  on  March  15, 1916. 

The  run-off  of  the  Pecos  River  was  large  during  the  early  season 
and  until  June  1, 1916,  by  reason  of  a  large  snowfall  and  a  late  spring 
upon  the  headwaters  of  the  Pecos  watershed.  On  account  of  practi- 
cally no  rainfall  on  the  project  during  the  spring  and  summer,  the 
demand  for  water  on  the  farms  was  large. 

Maintenance  during  the  winter  and  spring  of  1916  consisted  mainly 
of  weed  cleaning  on  the  lateral  system  and  dragging  moss  from  the 
main  canal. 

The  total  acreage  in  crops  to  June  30,  1916,  amounted  to  about 
15,600  acres.  The  area  irrigated  during  the  season  of  1915  amounted 
to  13,470  acres. 

HUtarioal  review,  Carlsbad  project. 


Iton. 


1910 


lOU 


1912 


1918 


1914 


1915 


Acreage  tot  which  Sffviot  was  prepared  to 

supply  water 

Acreage  irrigated 

Miles  of  canal  operated 

Water  diverted  (acre>feet) 

Water  delivered  to  land  (acre-feet) 

Per  acre  of  land  irrigated  (acra-f^) 


30,267 
18,203 
45 
83,361 
81.561 
i40 


20,267 
14,863 
45 
86,100 
33.198 
2.20 


20,277 
13,500 
45 
86,086 
88,764 
2.90 


20,261 
14,260 
46 
86,660 
33.044 
2.30 


20,261 
12,740 
46 
87,900 
30,900 
2.40 


24,796 
13,470 
46 
79,530 
28,867 
2.14 


SETTLEMENT. 

Settlement  has  been  almost  at  a  standstill  and  development  ou 
many  farms  has  been  slow.  Those  farms  owned  by  nonresidents  are 
operated  largely  by  tenants  and  show  only  small  improvement. 
The  development  on  many  farms  operated  by  owners  has  been 
marked  ano^shows  large  improvement. 

Two  cooperative  organizations  on  the  project  (the  Otis  Creamery 
and  the  Otis  Union)  were  active  during  the  year.  The  output  of 
butter  was  small,  but  a  good  qualilty  was  produced ;  it  was  marketed 
locally.  The  growth  of  the  principal  town  on  the  project  was 
normal. 
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A  State  armory  located  at  Carlsbad,  to  oost  $18,000,  was  nearing 
completion  at  the  end  of  June. 

BetilemetU  data,  CarUf>ad  project* 


1913 


i«u 


l«14 


1016 


1A1« 


Totel  nnmlMr  of  ftuins  on  project 

Popolst  ion 

Number  of  farrigftted  forms 

Operated  by  owners  or  manAgsrs 

Operated  by  tenants 

Population 

Ntimber  of  towns. 

Population 

Total  population  in  towns  and  oo  turns . 

Number  of  public  schools 

Number  of  churches 

Number  of  banks 

Total  capital  stock 

Total  amount  of  deposits 

Total  number  of  dq;Knf  tors 


1821 

676 

846 

146 

S200 

660 

4 

8.000 

8,676 

7 

8 

3 

880,000 


810 

040 

863 

334 

188 

010 

4 

8,100 

4,040 

7 

8 

3 

880,000 


634 

060 

882 

340 

133 

035 

4 

8,200 

4,160 

7 

8 

3 

880,000 

8M7,000 

1,400 


CI6 

060 

880 

380 

110 

641 

4 

8,000 

8,060 

8 

3 

880,000 

8087,000 

1,484 


604 

013 

835 

149 

176 

013 

4 

8,000 

8,913 

7 

8 

3 

880,000 

8737,000 

1,694 


t  Water-right  applicants. 
>  In  1013  msny  larms  wen 


by  1  men.   The  300  fiums  wwe  actually  operated  by  38 
PBINCIPAIi  CBOPS. 

The  cropped  area  during  1915  amounted  to  11,322  acres.  The  prin- 
cipal crop  from  the  acreage  standpoint  was  alfalfa.  The  yield  of 
hay  was  0.4  ton  lower  than  in  1914,  probably  due  to  the  fact  that  a 
considerable  acreage  was  devoted  to  mowing  seed.  The  additional 
value  of  seed  made  the  total  value  of  the  alfalfa  crop  about  equal 
to  that  of  the  previous  season.  The  largest  per-acre  value  for  any 
field  crop  was  lor  cotton,  which  averagedabout  $49  per  acre  for  456 
acres.  The  small  acreage  of  cotton  was  due  to  the  low  prices  of  1914, 
The  average  yield  for  cotton  exceeded  that  for  former  seasons  by 
about  one-fourth  of  a  bale  per  acre.  The  orchards  barely  paid  the 
picking  and  packing  expenses,  and  the  industry  as  a  whole  did  not 
pay  expenses.  The  acreage  in  the  sorghum  head-corns  and  Indian 
com  was  small,  and  the  per-acre  value  was  small.  The  total  area  in 
,  crops  exceeded  that  of  1914  by  501  acres,  not  including  the  fall  acre- 
age of  grain  and  new  alfalfa.  The  average  value  of  all  crops  was 
45  cents  per  acre  less  than  in  1914,  and  the  total  value  was  about  $8,000 
more  than  for  the  previous  year. 

The  census  of  live  stock  shows  a  very  markeSl  increase  in  the  num- 
ber of  stock  on  the  farms.  The  number  of  live  stock  on  the  farms 
January  1,  1915,  was  1,881,  and  on  December  31,  1915,  the  number 
amounted  to  12,644.  The  large  increase  was  due  to  the  large  number 
of  cattle  and  sheep  being  fattened  on  the  project,  although  the  in- 
crease in  hogs  alone  amounted  to  270  per  cent.  The  increase  in  dairy 
cattle  was  about  50  per  cent. 

About  2,300  acres  of  small  grain  were  harvested  in  June,  1916.  The 
yield  was  somewhat  below  normal,  probably  due  to  a  dry  and  windy 
winter  and  spring.  A  large  acreage  was  planted  to  cotton. in  1916, 
and  the  crop  was  m  good  condition  at  the  end  of  June.  A  large  acre- 
age of  alfalfa  was  left  for  seed,  and  the  prospects  for  an  average  yield 
were  good.  The  peach  crop,  due  to  ripen  in  August,  is  small,  on  ac- 
count of  late  killing  frosts  which  occurred  in  April. 
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815 


Groi». 


Ana 

(acres). 


Unit  of 
yield. 


Yieldi. 


TotaL 


AYaraga 
per  acre. 


Vein 


Parimlt 
of  yield. 


TotaL 


Per  acre. 


AltOlkkliaT 

Alftaiiseed 

Barley 

Beans 

Beets,  sugar 

Cane 

Cane  seed 

Com,  Indian 

Com,8or|dmm 

Com,  fodder 

Cotton  lint 

Cottonseed 

Frait,  misoeUaneons 

Oarden 

Hajf  mlsoellaneoiis 

Pasture I! 

Peacbes 

^iriieat 

I  duplicated  areas 

Total  cropped  acreafs. 


firriated,  no  crop: 


7,499 
2,070 

eo 

66 

7 

389 

5 

1,163 

4fi2 

1,870 

456 

466 

6 

42 

01 

194 

486 

201 

11 

4,170 


u,a 


planting  of  oats  and 
wheat 


2,148 


Total  irrigated 


18,470 


Tods 

Pounds.. 
Bushels. 
Pounds.. 

Tons 

..do 

Pounds.. 
Bushels.. 

..do 

Tons...., 
Pounds.. 

..do 

..do 


16,407 

280,776 

1,190 

16  280 

85 

962 

8,000 

18,916 

10,068 

1,488 

153,044 

821,104 

8,600 


3.1 

186 

19 

373 

6 

8 

600 

16 

20 

0.8 

888 

704 

700 


88.20 

.18 

.96 

.06 

4.86 

6.02 

.02 

.60 

.70 

4.74 

.12 

.014 

.06 


Tons 

Bushels. 


168 
10,868 


2 
66 


7.79 


Pounds.. 
Bushels. 


841,000 
283 


4,184 
23 


.01 
1.24 


1127,767 

88,082 

1,140 

629 

170 

4,830 

60 

18,092 

7,062 

6,819 

17,767 

4,678 

176 

2,060 

1,232 

6,606 

4,668 

8^822 

818 


117.04 
18L40 
19.00 

9.46 
34.29 
14.64 
12.00 
1L36 
14.66 

8.64 
88.96 

laos 

86.00 
40.62 
18.63 
88.64 
9.89 
48.89 
28.46 


Total  and  ayerage. 


246,684 


2LT0 


Areas. 


Total  irrigable  area  ibrms  reported . 

Total  irrigated  area  Isrms  reported. 

Under  water-right  application . . 

Total  cropped  area  fSEUins  reported. 


Acres. 


16,066 
13,470 
13,470 
11,822 


Farms. 


Peroent 

of 
project. 


825 
825 
325 
326 


61 
64 
64 


PUBLIC  NOTICES  AND  OBDSBS. 
FUBUC  KOnCB,  FEBRUARY  24,  1016. 

1.  In  pursuance  of  the  provisions  of  the  reclamation  act  of  June 
17,  1902  (32  Stat,  388),  and  acts  amendatory  thereof  and  supple- 
mental thereto,  and  in  particular  the  reclamation  extension  act  of 
August  13,  1914  (38  Stat,  686),  section^  of  which  authorizes  the 
Secretary  of  the  Interior  to  fix  the  due  date  for  operation  and  main- 
tenance charges,  notice  is  hereby  given  that  hereafter  until  further 
notice  for  all  lands  under  the  Carlsbad  project.  New  Mexico,  the 
operation  and  maintenance  charge  for  any  irrigation  season  shall  be 
due  and  payable  on  March  1  of  the  following  calendar  year. 

2.  The  operation  and  maintenance  charges  for  the  irrigation  season 
of  1916,  and  for  each  irrigation  season  thereafter  until  further  notice, 
shall  be  due  on  March  1  of  the  following  year,  and  each  acre  of  irri- 
gable land,  whether  irrigated  or  not,  shall  be  charged  with  a  mini- 
mum operation  and  maintenance  charge  of  $1.25,  which  will  permit 
delivery  of  not  more  than  1  acre-foot  per  acre :  For  the  first  acre-foot 
per  acre  additional  the  charge  shall  be  15  cents  per  acre-foot,  25 
cents  for  the  second,  40  cents  for  the  third,  60  cents  for  the  fourth. 
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and  should  further  quantities  be  needed  they  will  be  furnished  at  the 
rate  of  75  cents  per  acre-foot. 

8.  The  provisions  of  this  public  notice  cover  all  lands  subject  to 
public  notice  heretofore  issued  for  the  said  project. 

4.  Except  as  hereinabove  provided  all  the  terms  and  provisions  of 
existing  public  notices  and  orders,  and  in  particular  the  public  notice 
of  March  2, 1915,  for  the  Carlsbad  project,  shall  remain  unchanged. 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

FINANCIAL  STATEMENT. 

[FiBancIal  Btatement  In  detail,  showing  assets,  liabUlties*  reserves,  and  capital,  driven 

in  appendix,  p.  722.] 

Feature  costs  of  Carlsbad  project  to  June  SO,  1916. 


Fsatnrss. 


Snbfsatura. 


Principal 
feature. 


Examination  and  surveys. 
Storaee  svstem: 

Tnird  reservoir 

McMillan  Reservoir . . . , 

Avalon  Reservoir 

General  expenst 


Canal  svstem: 

Mab  Canal 

East  Canal 

Black  River  Cut-Off  Canal . 

Black  River  Canal 

Flumes 

Dark  Canyon  siphon , 

Wasteways 

General  expense 


Lateral  system: 

Preliminary  work 

Laterals  and  sublaterals. . 

Flume,  Avalon 

Siphon.  Avalon 

General  expense. 


Drainaee  system: 

Prelimmary  and  general  work.. 

Open  drains 

Closed  drains 

General  expense 


Permanent  improvements  and  land: 

Buildings 

Real  estate  and  permanent  improvements 

PlAiit  accounts ...., 

Operatlon-and-maintenance  ehargss  trauferred  to  and  compounded  with 
oonstruction  charges 


Grosscost  of  construction  of  protect  to  June  ao,  1916. 
construction  period: 


Less  revenues  earned  durtaig 

Rental  of  buildings 

Rentals  of  irrigation  water. 
Other  revenues,  unclassified. 
Profit  on  hospital  operations 


Net  cost  of  construction  of  project  to  June  SO,  1916. 


t3,14«.3S 

112.8M.64 

815,989.46 

633.01 


1^,880.29 
9,496.05 
17,230.17 
23,609.68 
20,866.00 
80,882.88 
29,621.29 
866.97 


5.40 

49,20L71 

912.49 

5^878.87 

607.00 


2,494.69 
20,265.26 
33,660.72 

1,460.99 


3,192.19 
152,067.31 


57&00 
8,168.36 
2,357.88 
U50.61 


641,061.56 


4S2,662L44 


820,801168 


66,10a06 


67,87L06 


166,249.50 
15,90151 

1,984.00 


1,061,106.86 


10,948.72 


1,070,167.64 


» Deduct. 
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Eitimated  cost  of  coniempUUed  ioork,  OarUhad  vrojecit,  during  fUotU  year  1917. 


Fwtans. 


8nbf«atur«. 


Principal 


Storage  worirs,  McMillan  Dam 

Lateral  system,  laterals  and  sublaterals.. 
Drainage  system: 
'^     1  drains.. 


OpendJ 
Closed  drains.. 


115,000 
5,000 


Permanent  improvements  and  land 

Operation  and  maintenance  wider  public  notice.. 

Mercantile  stores 

Hospitals 


1150,000 
»,000 


aOfOOO 

50,000 

35,000 

8,000 

6,000 

1,000 


Total.. 


379,000 
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L.  E.  FosTEB,  project  manager,  Carlsbad,  N.  Mex. 

LOCATION. 

County :  Chaves. 

Townships:  11  and  12  S.,  Rs.  22.  23,  and  24  B.,  New  Mexico  meridian. 
Railroad :  Atchison,  Topeka  &  Santa  Fe  Ry. 

Railroad  station  and  estimated  population,  January  1, 1916,  Roswell,  N.  Mex., 
7,500. 

WATEB  STJPPIiY. 

Source  of  water  supply :  Hondo  River. 
Area  of  drainage  basin :  1,037  square  miles. 

Annual  run-off  In  acre-feet  of  Hondo  River  at  the  diversion  dam  (1,037  square 
miles),  1908  to  1914:  Maximum,  90,500;  minimum,  2,100;  mean,  29,000. 

AaRICTJLTtmAIi  AND  CLIMATIC  CONDITIONS. 

Area  for  which  the  service  was  prepared  to  supply  water  season  of  1916: 
1,650  acres. 

Area  under  rental  contracts  season  of  1916 :  1,650  acres. 

Length  of  Irrigating  season :  From  March  to  November — ^245  days. 

Average  elevation  of  Irrigable  area :  3,750  feet  above  sea  level. 

Rainfall  on  Irrigable  area :  20  years,  average,  15  Inches ;  1915, 17.12  Inches. 

Range  of  temperature  on  Irrigable  area :  0*  to  100*  F. 

Character  of  soil  of  Irrigable  area :  Rich  alluvium. 

Principal  products :  Alfalfa  and  fruits. 

Principal  markets:  Roswell,  N.  Mex.;  Kansas  City,  Mo.;  Chicago,  HI.;  and 
Texas  cities. 

LANDS  OPENED  FOB  IRRIGATION. 

No  lands  have  been  opened  for  irrigation  by  public  notice;  1,224  acres  were 
Irrigated  under  rental  contracts  to  December  31, 1914. 

CHRONOLOGICAL  SXTHKABT. 

Reconnolssance  and  preliminary  surveys  begun  in  1903. 
Construction  recommended  by  board  of  engineers  June  6, 1904. 
Construction  authorized  by  Secretary  September  6, 1904. 
Hondo  Reservoir  site  purchased  December  3, 1904. 
Hondo  Reservoir  and  Inlet  canal  completed  August,  1906. 
Distributing  canals  completed  April,  1907. 
Project  completed  May,  1907. 

IRRIGATION  PLAN. 

The  Irrigation  plan  of  the  Hondo  project  provides  for  the  diversion  of  water 
from  the  Hondo  River  about  12  miles  southwest  of  Roswell,  N.  Mex.,  through  a 
short  inlet  canal,  into  a  natural  storage  reservoir,  the  capacity  of  which  is 
increased  by  embankments;  the  return  of  stored  water  to  the  river,  and  the 
diversion  of  water  from  the  river  by  three  dams,  2,  4,  and  6  miles,  respectively, 
below  the  reservoir,  into  canal  systems  watering  lands  in  the  vicinity  of  Roswell, 
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N.  Hex.    The  United  States  claims  all  waste,  seepage,  spring,  and  percolating 
water  arising  within  the  project  and  propoises  to  use  such  water  in  connection 
therewith. 
All  features  of  this  project  are  completed. 

SXnCMABY  or  GENEBAL  DATA  FOB  HONDO  PBOJECT  TO  JXTNB 

80,  1916. 
Areas: 

Irri|i:able  acreage  when  project  Is  complete 10, 000 

Public  land  entered,  June  30,  1916 240 

Private  land,  June  30,  1916 - 9, 760 

Acreage  service  could  have  supplied  season  of  1915 8, 830 

Acreage  actually  Irrigated,  season  of  1915 1,294 

Acreage  cropped  under  irrigation,  season  of  1915 1, 287 


Crops: 

Value  of  Irrigated  crops,  season  of  1915 $17,778.00 

Value  of  Irrigated  crops,  per  acre  cropped $13. 81 


Finances : 

Estimated  cost  of  completed  project $339, 491. 68 

Total  construction  cost  to  June  30,  1916 $339, 491. 68 

Per  cent  complete,  June  30,  1916 100 

Appropriation  for  fiscal  year  1917,  total $4, 000 

Estimated  per  cent  complete,  June  30,  1917 100 


Appropriation,  fiscal  year  1916 $6,000.00 

Expenditures  during  fiscal  year,  chaigeable  to  1916  appropria- 
tion— 

Disbursements $3, 198. 39 

Transfers 477. 55 

$3, 675. 94 


Registered  liabilities  chargeable  to  1916  appro- 
priation         310. 98 


$8,980.92 


Unencumbered  balance,  July  1,  1916 $2,013.08 


Repayments : 

Water  rental  charges — 

Accrued  to  June  30,  1916 $8,229.40 

Collected  to  June  30,  1916 8,225.70 


Uncollectedt  June  80,  1916 8.70 

HISTORY  07  CONSTBXTCTIOK  AND  ENQINEERINa  VEATTJREa 

ffTORAGE  WORKS. 

Proposals  were  opened  on  September  6,  1904,  and  contracts  were 
entered  into  on  December  6,  1904,  for  the  construction  of  Hondo 
reservoir  and  its  related  structures  and  canals.  The  work  included 
the  construction  of  a  diversion  dam  on  Hondo  River,  an  inlet  canal 
about  2  miles  in  length  from  the  diversion  dam  to  the  reservoir  site, 
embankments  to  convert  a  natural  depression  into  a  satisfactory 
storage  reservoir,  an  outlet  canal  from  tne  reservoir  to  Hondo  River 
below  the  diversion  dam,  and  the  necessary  controlling^  works. 

The  contractor  for  rock  work  began  operations  in  January,  1905, 
and  continued  the  work  to  successful  completion  in  July,  1905.  The 
contractor  for  the  remainder  of  the  work  began  operations  in  Janu- 
ary, 1905,  but  was  unable  to  continue  the  work  successfully.  The 
contract  was  suspended  on  June  7,  1905,  and  the  construction  was 
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then  carried  on  by  Government  forces  until  other  arrangements 
could  be  made. 

In  July,  1905,  W.  H.  Sanders,  consulting  engineer,  recommended 
the  reletting  of  the  contract  for  embankments  3  and  4  and  the  com- 
pletion of  the  remainder  of  the  work  at  the  reservoir  by  Government 
forces.  In  compliance  with  this  recommendation,  proposals  were 
requested  for  the  construction  of  embankments  8  and  4,  and  a  con- 
tract for  this  work  was  entered  into  on  November  13,  1905.  The 
contract  was  completed  satisfactorily  in  June,  1906.  The  work  on 
the  reservoir  by  Government  forces  was  completed  in  August,  1906. 
The  contracts  for  the  construction  of  the  reservoir  and  accessory 
canals  and  structures  were  let  on  a  basis  of  bids  totaling  about  $123,000. 
Increases  over  the  estimated  quantities  of  earth  and  rock  excavation, 
overhaul,  riprap,  concrete,  and  other  items  of  work  caused  an  in- 
creased cost  of  a  little  over  50  per  cent  on  the  basis  of  the  bids.  The 
accepted  bids  were,  however,  less  than  the  character  of  the  work 
justified.  Poor  management  and  inefficient  equipment  in  the  execu- 
tion of  the  contract  and  increasing  construction  costs  combined  to 
make  the  actual  cost  much  higher  than  the  estimated  contract  price. 
The  construction  was  therefore  done  at  a  loss  to  the  contractors,  and 
the  cost  to  the  United  States  was  considerably  more  than  was  at  first 
anticipated. 

DISTRIBUTION  SYSTEM. 

The  plan  of  the  distribution  system  provides  for  the  discharge  of 
water  from  the  outlet  canal  of  the  reservoir  into  Hondo  River, 
which  is  used  as  the  main  canal  for  the  distribution  system.  Two 
miles  southeast  of  the  reservoir  a  dam  diverts  water  for  division  A 
of  the  distribution  system;  about  3^  miles  south  of  the  reservoir  is 
the  diversion  dam  of  division  B ;  about  6  miles  east  of  the  reservoir 
is  the  diversion  dam  of  division  C. 

Proposals  for  the  excavation  of  the  canals  and  laterals  in  the  dis- 
tribution system  were  opened  on  February  1, 1906,  and  a  contract  for 
the  execution  of  this  work  was  entered  into  on  March  2,  1906.  The 
work  under  this  contract  was  begun  on  March  5  and  was  finished  in 
June,  1906. 

All  structures  of  the  distribution  system  were  erected  by  Govern- 
ment forces  and  were  completed  by  April,  1907. 

A  preliminary  investigation  was  commenced  on  February  21, 1913, 
to  determine  the  cost  of  conducting  water  to  be  diverted  from  the 
Hondo  River,  at  a  point  near  the  Diamond  A  ranch,  into  a  proposed 
concrete-lined  canal  12  miles  in  length  and  delivering  it  to  the  first 
diversion  of  the  Hondo  project.  The  work  was  imder  the  immediate 
charge  of  Jay  D.  Stannard,  engineer,  and  was  completed  April  23, 
1913.  The  project  was  visited  by  Mr.  F.  W.  Hanna,  supervising 
engineer,  on  April  22,  1914,  at  which  time  consideration  was  given 
to  the  proposed  concrete  canal.  A  meeting  was  arranged  at  this  time 
with  representative  water  users  and  tiie  proposition  of  building  the 
canal  was  discussed. 

CONSTBXTCTION  DXTBINa  TISCAL  YEAB. 

There  was  no  construction  during  the  fiscal  year  on  the  Hondo 

project. 
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OFEBATIOir  ANfD  MAINTElTAirCE. 

The  entire  distribution  system  was  used  during  the  year;  the  water 
from  the  river  was  diverted  direct  into  the  canal  system,  the  condition 
of  the  reservoir  and  the  water  supply  making  it  impossible  to  use  the 
reservoir.  The  water  available  came  in  small  floods  of  short  duration, 
as  usual.  There  are  no  weirs  or  masonry  boxes  on  the  project,  and 
water  measurements  are  made  with  a  current  meter  at  the  reservoir 
and  divided  to  the  laterals  without  measurement.  Maintenance  has 
consisted  of  keeping  the  lateral  system  free  of  weeds  and  silt. 


Historical  review,  Hondo  project. 


Item. 


1910   1911    1913   1913    1914 


1915 


Acreage  for  which  service  was  prepared  to  supply  water 

Acreage  irrigated 

Miles  of  canal  operated 

Water  diverted  (acre-feet) 

Water  delivered  to  land  (acre-feet) 

Per  acre  of  land  irrigated  (acre-feet) 


12* 
4,225 
1,170 
0.00 


1,100 
1,136 
12i 
21,020 
1,049 
0.00 


1,200 
1,261 
12* 
13,062 
1,640 
1.30 


1,000 

932 

12* 

3,868 

800 

0.86 


1,224 
1,224 
12i 
22,783 
1,108 
0.91 


3,330 
1,294 
12* 
38,135 
1.238 
0.96 


SETTLEMEITT. 


There  has  been  no  additional  settlement  on  this  project  for  a 
number  of  years,  due  to  the  uncertainty  of  the  water  supply. 

Settlement  data,  Hondo  project. 


Item. 


1912 


1913 


1914 


1915 


Total  number  of  Carms  in  project 

Population 

Number  of  irrigated  farms 

Operated  by  owners  or  managers 

Operated  by  tenants 

Population , 

Number  of  towns , 

Population..; , 

Total  population  in  towns  and  on  farms. 

Number  of  public  schools 

Number  of  churches 

Number  of  banks 

Total  capital  stock 

Total  amount  of  deposits 


26 

85 

23 

16 

7 

70 

1 

7,000 

7,085 

8 

9 

4 


22 

77 

22 

12 

U5 

77 

1 

7.000 

7,077 

3 

9 

4 


25 

90 

25 

14 

16 

90 

1 

7,000 

7,090 

3 

9 

4 

1860,000.00 

12,553,425.16 


29 

102 

20 

16 

13 

102 

1 

7,500 

7,602 

3 

9 

4 

$850,000.00 

>  12, 500, 000. 00 


1  Five  farms  not  occupied. 

FBINCIFAL  CROPS. 


I  Estimated. 


The  principal  crops  are  alfalfa,  sorghum  head  corns,  apples,  and 
peaches.  The  orchards  are  all  in  poor  condition  and  are  rapidly 
dying  out.  Fairly  good  results  were  obtained  during  the  season  of 
1915  with  alfalfa  and  the  sorghum  head  corn,  although  the  per  acre 
value  was  smaller.  Crops  generally  are  fed  to  live  stock.  A  first 
cutting  of  alfalfa  hay  was  obtained  during  the  early  part  of  1916,. 
but  the  yield  of  hay  and  annual  crops  will  be  small  on  account  of  the 
water  supply  after  May  15, 
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Crop  report,  Hondo  protect.  New  Mexico,  year  of  1915, 


Area 

(acres). 

UnitoC 
yield. 

Yields. 

Values. 

Crop. 

Total. 

Ayerage 
per  acre. 

Per  unit 
of  yield. 

TotaL 

Per  acre. 

A1<^|Mr  ..,,...,....,   ,,- 

Tie 
61 
106 
253 
60 
0 
23 
50 
10 

Tons 

Pounds... 

Tons 

...do 

Bushels... 

...do 

Pounds... 

Tods 

Bushels... 

1,465 
28,300 
160 
426 
840 
100 
18,000 
66 
710 

2 
468 
1.6 
1.8 
14 
11 
800 
1.3 
71 

17.91 
.14 
7.84 
6.98 
.75 
.45 
.12 
6.06 
.50 

811,600 

410 

1,175 

680 
45 
220 
400 
356 

816.18 

Aiyptos 

6.72 

Ciuaie 

11.19 

Com  fodder 

1L67 

Cflim,  Tnditn 

10.50 

5.00 

Fnxli,  mfioeUaneoos 

9.66 
8.00 

oiii'. 

35.50 

Total  cropped  acreage. 

1,287 

7 

Total  and  averagi 

17,778 

13.81 

Areas. 

Acres. 

Farms. 

Percent 

of 
prt^t. 

IMgated,  no  crop 

Total  irrigable  area  farms  reported . . 

Total  irrigated  area  fiirms  reported. . 

Under  rtintAl  flonlraetji 

3,330 
i;294 
1,294 

29 
29 
29 

33 

13 

Total  Irrigated  acreage. 

1.294 

IS 

J 

riNANCIAL  STATEHENT. 

[Financial  statement  in  detail,  showing  asaets,  liabilities,  reserves,  and  capital,  given  in 

appendix,  p.  728.] 

Feature  costs  of  Hondo  project  to  June  SO,  1916. 


Features. 


Bub- 
feature. 


Principal 
feature. 


Storage  works: 

Preliminary  and  general  work 

Dam  and  spillway  (outlet  excavation  and  embankment  No.  6,  schedule  3). . 
Dam  and  spillway  (storage  reservoir  embankments  1 , 2, 3, 4,  schedules  4  and  5) . 
Dam  and  spillway  (protection  embankment  and  outlet  canal  ditch) 


84,422.70 

57,772.89 

96,246.60 

825.48 


Canal  system: 

Diversion  dam  and  headworks  (rock  excavation,  etc.,  schedule  2) 

Diversion  dam  and  headworks  (headworks  and  earthwork,  inlet  canal, 
schedules  1  and  6) 


8160,967.87 


85,536.31 
58,362.38 


Lateral  system,  laterals  and  sublaterals 

Farm  units 

Permanent  improvements  and  lands 

Telephone  system,  telephone  lines 

Operation  and  maintenance  during  oonstructlon  (water  rental  Iwsls) . 
Plant  aocounts 


98,896.60 
38,979.34 
19,837.41 
23,338.45 
4,170.42 
38,914.89 
270.00 


Gross  cost  of  construction  of  project  to  June  30, 1916. 
Less  revenues  earned  during  construction  period: 

Rental  of  buildings 

Rentals  of  irrigation  water 

Contractors' freight  refunds 

Other  revenues,  unclassified 

Profit  on  hospital  operations 


Net  cost  of  construction  of  project  to  June  30, 1916. . 


220.00 

8,229.40 

150.63 

55.36 

»78.00 


378,676.27 


8,686.39 


370,069.88 


1  Deduct. 
Estimated  cost  of  contemplated  toork,  Hondo  project,  during  fiscal  year  1917^ 
Operation  and  maintenance  during  construction  (water  rental  basis) $4,000 
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E.  H.  Baldwin,  senior  engineer,  £1  Paso,  Tex. 

L.  J.  Charles,  construction  engineer,  Elephant  Butte  storage. 

LOCATION. 

Counties :  Socorro,  Sierra,  Dona  Ana,  N.  Mex. ;  Bl  Paso,  Tex. 

Townships :  8  to  29  S.,  Rs.  3  E.  to  5  W.,  New  Mexico  meridian. 

Railroads :  Atchison,  Topeka  &  Santa  Fe,  El  Paso  &  Southwestern,  Southern 
Pacific,  and  Texas  &  Pacific. 

Railroad  stations  and  estimated  population,  January  1,  1916:  Texas — El 
Paso,  70,000;  Ysleta,  1,450;  La  Tuna,  500;  Fabens,  450;  San  Jose,  350;  Canu- 
tillo,  250;  Clint  250;  and  Vinton,  250.  New  Mexico— Las  Cruces,  4,000;  Me- 
sUla  Parle.  1,850;  Rincon,  400;  Dona  Ana,  250;  Engle,  150;  Berino,  50;  Fort 
Selden,  50;  Hatch,  50;  Hill,  50;  Leasburg,  50;  Mesqulto,  50;  and  Vado,  50. 

WATEB  SXrPPLY. 

Source  of  water  supply :  Rio  Grande. 

Area  of  drainage  basin :  37,000  square  miles. 

Annual  run-off  in  acre-feet  of  Rio  Grande:  At  San  Marcial  (30,000  square 
miles),  1895  to  1915,  Inclusive,  maximum,  2,422.000;  minimum,  200,700;  mean, 
1,140,110.  At  El  Paso,  Tex.  (38,600  square  miles),  1889  to  1914,  Inclusive,  maxi- 
mum, 2,010,000;  minimum,  50,700;  mean,  925,400. 

AQBICXTLTTntAL  AND  CLIMATIC  CONDITIONS. 

Area  for  which  the  service  is  prepared  to  supply  water,  season  of  1916 :  85,000 
acres. 

Area  under  rental  contracts,  season  of  1916 :  62,000  acres. 

Length  of  irrigating  season :  From  February  15  to  November  15 — ^274  days. 

Average  elevation  of  irrigable  area :  3,700  feet  above  sea  level. 

Rainfall  on  irrigable  area:  31-year  average,  10.7  Inches;  1915,  10.26  inches. 

Range  of  temperature  on  irrigable  area :  —5*  to  105*  F. 

Character  of  soil  of  Irrigable  area :  Fertile  alluvium  and  sandy  loam. 

Principal  products:  Alfalfa,  corn,  wheat,  melons,  fruit,  and  vegetables. 

Principal  markets:  Towns  in  Texas,  New  Mexico,  Louisiana,  and  eastern 
cities. 

LANDS  OPENED  FOB  IBBIQATION. 

No  lands  have  been  opened  for  irrigation  by  public  notice. 
All  lands  in  the  Mesilla  and  El  Paso  Valleys  are  being  Irrigated  under  rental 
contracts. 

CHBONOLOQICAL  SXTHMABY. 

Reconnoissance  and  preliminary  surveys  begun  In  March,  1903. 

Construction  of  Leasburg  unit  recommended  November  29,  1905. 

Construction  of  Leasburg  unit  authorized  December  2.  1905. 

Reclamation  act  extended  to  Texas  June  12,  1906  (34  Stat,  259). 

Treaty  with  Mexico  providing  for  distribution  of  waters  of  the  Rio  Grande 
proclaimed  January  16,  1907. 

Constractlon  of  Elephant  Butte  Dam  authorized  by  Congress  and  $1,000,000 
appropriated  March  4.  1907  (34  Stat..  1357). 

Leasburg  unit  completed  July,  1908. 

First  irrigation  by  Reclamation  Service  (Leasburg  unit),  season  of  1908. 
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Construction  of  Elephant  Butte  Dam  authorized  by  Secretary  May  23,  1910. 

Construction  plans  of  Elephant  Butte  Dam  approved  by  board  of  engineers 
June  6,  1910,  January  22,  1911,  August  12,  1912,  January  30,  1913. 

Construction  plans  approved  by  Secretary  October  26,  1910. . 

Franklin  Canal  purchased  October,  1912. 

First  11  miles  of  Franklin  Canal  reconstructed  March,  1914. 

Second  section  (8  miles)  reconstructed  1915. 

East  Side  Canal  completed  September,  1915. 

West  Side  Canal  completed  November,  1915. 

San  Elizario  Feed  Canal  completed  April,  1916. 

Elephant  Butte  Dam  completed  May  13,  1916. 

Mesilla  Diversion  Dam  completed  May  31,  1916. 

Leasburg  Extension  Canal  and  Picacho  Branch  Canal  to  station  121  com- 
pleted May  31,  1916. 

Project,  exclusive  of  Elephant  Butte  storage,  24.4  per  cent  completed  June  30, 
1916. 

Project,  including  Elephant  Butte  storage,  56.2  per  cent  completed  June  30, 
1916. 

IBBIQATION  PLAN. 

The  irrigation  plan  of  the  Rio  Grande  project  provides  for  the  storage  of  flood 
waters  of  the  Rio  Grande  in  a  reservoir  controlled  by  Elephant  Butte  Dam, 
about  12  miles  west  of  Engle,  N.  Mex.,  and  the  diversion  of  water  from  the 
Rio  Grande,  about  6  miles  below  the  storage  dam,  for  the  irrigation  of  lands 
in  Las  Palomas  Valley;  about  24  miles  below  for  watering  lands  in  Rlncon 
Valley;  about  60  miles  below  for  the  inigation  of  28.000  acres  in  the  upper 
Mesilla  Valley  under  the  Leasburg  Diversion  Dam;  about  80  miles  below  for 
the  Irrigation  of  57,000  acres  In  the  lower  Mesilla  Valley  under  the  Mesilla 
Dam ;  and  about  120  miles  below  for  supplying  water  to  lands  in  El  Paso  Valley 
and  furnishing  60,000  acre-feet  per  annum  for  use  on  land  in  El  Paso  Valley 
on  the  Mexican  side  of  the  Rio  Grande.  The  United  States  claims  all  waste, 
seepage,  spring,  and  percolating  water  arising  within  the  project  and  proposes 
to  use  such  water  in  connection  therewith.  All  irrigation  works  required  for 
Las  Palomas  and  Rlncon  Valleys  will  be  new ;  those  for  the  Mesilla  Valley  in 
elude  a  diversion  dam  and  10.8  miles  of  canal  now  constructed,  as  well  as  n 
diversion  dam  5i  miles  southwest  of  Las  Cruces  and  27  miles  of  canal  leading 
therefrom,  which  have  also  been  constructed ;  and  those  required  for  El  Paso 
Valley  will  supplement  and  improve  present  canal  systems. 

The  features  of  the  above  irrigation  plan  that  have  been  completed  are  the 
diversion  dam,  headworks,  and  main  canal  for  the  28^000  acres  in  the  upi)er 
Mesilla  Valley  unit;  the  construction  of  the  Mesilla  Diversion  Dam  and  East 
Side  and  West  Side  Canals  in  the  lower  Mesilla  V^alley ;  the  reconstruction  of  a 
portion  of  the  Franklin  Canal;  and  the  construction  of  the  San  Elizario  Feeil 
Canal  in  the  El  Paso  Valley. 

SXTMMABY  OF  GENERAL  DATA  FOB  EIO  QBANDE  PROJECT  TO 

JUNE  30,  1916. 

Areas : 

Irrigable  acreage  when  project  is  complete 155,000 

Public  land  entered,  June  30,  1916 300 

Public  land  withdrawn,  June  30,  1916 5,143 

State  land,  June  30,  1916 2, 602 

Private  land,  June  30.  1916 146,  9r>5 

Acreage  service  could  have  supplied  season  of  1915 45,000 

Addition  In  fiscal  year,  1916 40,000 

Estimated  addition  in  fiscal  year  1917 3,000 

Estimated  acreage  service  can  supply  July  1,  1917 88,000 

Acreage  actually  irrigated,  season  of  1915 33, 876 

Acreage  cropped  under  Irrigation,  season  of  1915 32,246 

Crops: 

Value  of  irrigated  crops,  season  of  1915 ^ $1, 103, 388. 00 

Value  of  Irrigated  crops,  per  acre  cropped ,— >» $34. 22 
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Finances : 

Estimated  cost  of  complete*!  project $0,706,700.00 

Total  construction  cost  to  June  30,  191G : $1,626,089.44 

Per  cent  complete,  June  30,  1916 24.4 

Appropriation  for  fiscal  year  1917,  total $687, 000. 00 

Allotment  for  construction,  fiscal  year,  1917 $637, 000. 00 

Estimated  per  cent  complete,  June  30,  1917 33. 80 


Appropriation,  fiscal  year  1916 $657, 612. 16 

Expenditures  during  fiscal  year  chargeable  to  1916  appro- 
priation :  • 

Disbursements $278, 844. 86 

Transfers 18, 933. 15 

$297,  777.  51 


Registered    liabilities    chargeable   to   1916 
appropriation 83, 665. 76 


$331, 443. 27 


Unencumbered  balance,  July  1,  1916 326, 168. 89 


Repayments : 

Water-rental  diarges — 

Accrued  to  June  30,  1916 212, 453. 25 

Collected  to  June  30,  1916 164, 903. 53 


Uncollected,  June  30.  1916 47,  549.  72 


Drainage : 

Estimated  acreage  damaged  by  seepage  to  June  30,  1916 40,000 

Miles  of  drains  built  to  June  30,  1916,  open 1.  8 

Estimated  acreage  to  be  protected 155,000 

ELEPHANT  BUTTE  STORAGE  UNIT. 

Finances : 

Estimated  cost  of  completed  project  (previous  estimate) —  $5,062,000.00 

Total  construction  cost  to  June  30,  1916 $4, 931, 864. 46 

Per  cent  complete,  June  30,  1916 99. 50 

Appropriation  for  fiscal  year  1917,  total $23,550.00 

Allotment  for  construction,  fiscal  year  1917 $23, 550. 00 

Estimated  per  cent  complete,  June  30,  1917 100. 00 

Appropriation  fiscal  year  1916 $607,387.84 

Expenditures  during  year,  chargeable  to  1916  appropriation : 

Disbursements $390, 377. 15 

Transfers 25, 212. 05 

$415,589.20 


Registered   liabilities   chargeable   to   1916 

appropriation 31, 190. 67 


446, 779. 87 


Unencumbered  balance,  July  1,  1916 160, 607. 97 

HISTORY  OF  CONSTRUCTION  AND  ENGINEERING  FEATURES. 
LEASBUBO   DAM   AND   APPURTENANT   STRUCTURES. 

The  construction  features  of  the  Leasburg  unit  consist  of  a  reen- 
forced  rubble  concrete  weir  resting  on  piles  and  on  two  cut-off  walls 
of  sheet  piling;  a  rubble  concrete  abutment  at  the  west  end  of  the 
weir  resting  on  round  piles  and  sheet  piling;  an  earth  embankment 
about  1,500  feet  long  extending  from  tne  west  abutment  of  the  dam 
to  high  ground;  a  sluice  way  with  three  openings  cut  through 
Penasco  Kock,  which  forms  the  east  abutment  of  the  dam;  a  canal 
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intake  with  five  openings  just  east  of  the  sluiceway;  a  concrete  wall 
connecting  the  sluiceway  and  canal  intake;  a  520-second-foot  canal 
about  6  miles  in  length  extending  from  the  intake  to  an  old  river 
channel  •  leading  to  existing  irrigation  ditches,  and  structures  on 
the  canal,  including  a  sand  sluiceway,  two  cross  drainage  structures 
and  two  drops;  and  a  change  of  river  channel  about  1  mile  long. 
The  diversion  weir  is  about  600  feet  long  and  9  feet  in  maximum 
height. 

The  original  plans  provided  for  timber  drops  and  cross-drainage 
structures,  but  the  drops  were  constructed  of  concrete.  The  change 
of  river  channel  included  the  excavation  of  an  op^n  cut  about  1 
mile  long  and  the  construction  of  a  spur  dike,  built  of  piles,  wire, 
and  brush  weighted  with  bowlders,  for  deflecting  the  river  into 
the  cut. 

The  above-described  features  were  advertised  for  construction 
under  specifications  No.  110.  Proposals  were  opened  on  October  16, 
1906,  and  a  contract  for  the  work  was  executed  soon  after  that  date. 
Earth  excavation  on  the  canal  progressed  satisfactorily  between 
November  29,  1906,  and  May  1,  1907,  when  the  excavation  was  88 
per  cent  completed.  The  earth  embankment  at  the  west  end  of 
the  diversion  dam  was  practically  completed  by  March  19,  1907. 
Excavation  and  pile  driving  for  the  change  of  river  channel  were 
completed  by  April  16,  1^7.  Work  on  the  concrete  weir,  the 
abutments,  the  sluiceway,  canal  headworks,  and  other  structures 
on  the  canal  was  delayed  by  slow  delivery  of  materials,  and  floods  of 
the  river  caused  extensive  delavs  in  the  completion  of  the  contract. 
Gravel  and  bowlder  deposits  about  10  feet  below  the  foundation  of 
the  weir  made  the  driving  of  timber  and  sheet  piling  very  difficult. 
The  work  on  the  contract  was  finally  completed  on  February  14, 
1908. 

MESILLA  DIVERSION  DAM  AND  EAST  AND  WEST  SIDE  CANALS. 

In  accordance  with  the  recommendation  of  boards  of  consulting 
engineers  in  reports  dated  December  4,  1913,  and  October  19,  1914, 
and  after  80  per  cent  of  the  landowners  had  signed  contracts  agreeing 
to  take  water  from,  and  pay  for  the  operation  of,  the  works  to  be 
built,  construction  was  started  on  the  Mesilla  Diversion  Dam,  and  the 
East  and  West  Side  Canals  leading  therefrom,  for  the  irrigation 
of  the  lower  part  of  the  Mesilla  Valley  on  each  side  of  the  river. 
The  East  Side  Canal,  with  a  capacity  at  the  head  of  240  second-feet, 
and  a  length  of  10.5  miles,  was  completed  in  September,  1916;  the 
West  Side  Canal,  with  a  capacity  at  the  head  of  500  second-feet  and  a 
length  of  14.4  miles,  was  completed  in  November,  1915.  Water  was 
diverted  through  the  heading  at  Mesilla  Dam  November  6,  1915,  but 
the  regular  heading  for  the  West  Side  Canal  was  not  placed  in 
operation  until  April  21,  1916,  water  for  this  canal  being  supplied 
through  a  temporary  diversion  previous  to  that  time. 

The  Mesilla  Dam  consists  of  a  low  concrete  weir  303  feet  long, 
surmounted  by  13  tainter  gates,  each  21  feet  7  inches  long,  and  9  ot 
them  4  feet  6  inches  high,  while  2  at  each  end  of  the  dam,  to  be  used 
as  sluice  gates,  are  6  feet  8  inches  high.    Water  is  admitted  to  the 


Digitized  by 


Google 


NEW  MEXICO-TEXAS,  EIO  GRANDE  PEOJBOT,  327 

canals  through  regulating  works  placed  at  right  angles  to  the  axis 
of  the  dam  and  controU^  by  sliding  gates  4  feet  4  inches  wide  by 
3  feet  9  inches  high,  with  their  sills  2  feet  10  inches  above  the  sill  of 
the  sluice  gates.  There  are  8  of  these  gates  in  the  west  heading,  and 
6  in  the  east  heading.  The  dam  was  conipleted  and  turned  over  to  the 
operation  and  maintenance  department  cTune  1, 1916. 

FRANKLIN  CANAL. 

Negotiations  for  the  purchase  of  the  Franklin  Canal  in  the  El 
Paso  Valley  were  begun  in  October,  1911,  and  formal  transfer  of  the 
property  made  October  14, 1912.  Beconstruction  and  enlargement  of 
the  first  15  miles  of  this  canal,  for  a  capacity  of  450  second-ieet,  were 
begun  in  December,  1913^  and  completed  in  March,  1914.  Recon- 
struction of  the  second  division  of  7  miles  for  a  capacity  varying 
from  450  to  193  second-feet,  was  begun  in  December,  1914,  and  com- 
pleted in  March,  1915.  The  reconstruction  of  the  third  division  of 
10  miles  remains  to  be  done.  The  main  consideration  in  the  purchase 
of  this  canal  was  to  secure  its  valuable  right  of  way,  over  5  miles  of 
which  run  through  the  city  of  El  Paso. 

SURVEYS. 

As  the  land  holdings  on  the  project  do  not  conform  to  land-office 
subdivisions,  but  are  very  irregular  owing  to  a  larger  part  of  them 
coming  down  through  the  old  Spanish  grants,  and  as  no  reliable  maps 
of  the  holdings  were  in  existence,  surveys  for  the  purpose  of  prepar- 
ing suitable  maps  Rowing  also  detailed  topography  were  made  of 
the  Leasburg  unit  in  1909.  Detail  topographic  surveys  of  the  El 
Paso  Valley  were  also  made  in  1909.  In  June,  1912,  the  work  of 
mapping  the  remainder  of  the  Mesilla  Valley  was  started,  and  com- 
pleted about  December,  1913.  January  1,  1912,  similar  surveys  were 
begun  in  the  Eincon  Vallev  and  completed  July,  1913.  Farm  unit 
surveys  were  made  in  the  Palomas  Valley  during  March  and  April, 
1916.  Surveys  to  determine  property  holding  in  the  El  Paso  Valley 
were  begun  in  December,  1914,  and  completed  m  May,  1915. 

In  response  to  requests  from  the  water  users'  associations  surveys 
for  a  high-line  canal  in  the  Mesilla  Valley  were  begun  in  February, 
1910,  and  continued  intermittently  imtil  November,  1913.  A  high- 
canal  survey  was  also  made  in  the  !Palomas  Valley  in  the  fall  of  1912. 
The  object  of  these  high-line  canals,  if  found  feasible,  was  to  not  only 
cover  some  of  the  bench  lands  by  irrigation,  but  also  to  develop  power 
in  connection  with  their  operation.  This  high-line  canal  system  was 
unfavorably  reported  upon  by  a  board  of  consulting  engineers  in  a 
report  dated  December  4,  1913,  and  the  present  system  of  canals 
recommended. 

In  case  it  should  be  decided  to  incorporate  the  existing  community 
ditches  in  a  lateral  system  for  the  project,  it  was  deemed  necessary 
to  make  surveys  to  determine  their  size,  capacity,  grade,  and  align- 
ment. These  surveys  were  made  in  the  Eincon  and  Mesilla  Valleys 
during  the  summer  and  fall  of  1914,  and  in  the  El  Paso  Valley  in  the 
spring  of  1915. 
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ELEPHANT  BUTTE  DAM  AND  APPURTENANT  STRUCTURES. 

The  Elephant  Butte  Dam  is  a  rubble  concrete  gravity,  straight 
structure,  318  feet  in  height,  and  with  a  length  on  top,  including 
the  spillway,  of  1,674  feet. 

Preliminary  work. — Preliminary  surveys  had  been  made  and  some 
preparatory  work  done  toward  the  building  of  a  construction  camp 
at  the  dam  site  prior  to  May,  1909.  Between  May,  1909,  and  July, 
1910,  all  work  on  the  storage  unit  was  suspended  on  account  of  the 
failure  of  negotiations  for  the  purchase  oi  the  necessary  lands  for 
reservoir  purposes  and  railroad  right  of  way.  Condemnation  pro- 
ceedings were  consummated  and  the  camp  reopened  in  July,  1910. 

Elephant  Butte  Railroad, — Government  forces  started  work  imme- 
diately on  the  construction  of  the  branch  railroad  connecting  with ' 
the  Atchison,  Topeka  &  Santa  Fe  Bailroad,  and  continued  to  comple- 
tion that  portion  of  the  roadbed  from  the  dam  to  station  62-f-SO. 
In  the  meantime  advertisements  for  bids  for  the  construction  of  the 
remainder  of  the  railroad  grading  and  two  trestles  w^ere  prepared 
and  issued,  with  the  result  that  uie  railroad  and  trestle  contracts 
were  awarded  and  work  started  in  August,  1910.  The  railroad  was 
completed  and  train  service  inaugurated  March  2,  1911.  Prior  to 
this  time  all  machinery,  materials,  and  supplies  were  hauled  by 
wagon  from  Engle,  a  distance  of  12  miles. 

Drilling. — In  October,  1910,  a  diamond-drill  outfit  was  started  at 
the  proposed  dam  site  to  make  further  explorations  of  the  rock 
foundations.  A  second  drill  was  put  in  operation  January,  1911, 
The  information  resulting  from  this  work  fixed  the  location  of  the 
dam  and  showed  that  the  sand  and  gravel  in  the  bed  of  the  river  were 
suitable  for  concreting  purposes. 

Practically  all  roads  were  built  in  1910  and  1911;  the  wagon  bridge 
was  completed  and  put  in  service  June  26,  1911. 

Other  preliminxiry  construction. — As  part  of  the  preliminary  work 
there  were  also  constructed  in  1910  and  1911  a  permanent  water  sup- 
ply system  for  both  construction  and  domestic  purposes,  bathhouses, 
sewers,  septic  tanks,  sanitary  convenience,  and  the  following  camp 
buildings :  3  quarter  houses,  2  mess  houses,  28  cottages,  51  tent  houses, 
1  jail,  1  hospital,  and  1  mercantile  store. 

Jb  oUowing  is  a  list  of  construction  plant  buildings  erected  at  the 
end  of  1911:  Steam  power  plant  (nearly  completed),  4  storehouses, 
oil  house,  powder  house,  machine  shop,  3  blacksmith  shops,  tool 
house,  coal  chutes,  lumber  shed,  hay  shed,  barns  at  main  corral,  bam 
at  corral  No.  2,  main  office  building,  laboratory  building,  and  a  num- 
ber of  small  miscellaneous  buildings. 

The  local  telephone  system  consists  of  a  26-drop  switchboard  in  the 
office  building,  with  about  40  telephones  located  at  convenient  points 
on  the  work.    This  was  completed  in  1911. 

At  the  end  of  1911  quarry  No.  1  was  opened  up  for  the  delivery  of 
rock,  excavation  for  the  spillway  was  well  under  way,  flume  excava- 
tion was  completed,  flume  concrete  about  half  completed,  and  work 
01-  the  cofferdams  progressing  satisfactorily. 

Plans  for  the  mixing  plant  were  prepared  in  1911 ;  excavation  for 
foundation  piers  was  started  in  January,  1912 ;  and  the  concrete  piers 
completed  in  Februarjr,  1912.  The  plant,  except  far  the  hydraulic 
gate  operating  mechanism  was  ready  for  the  delivery  of  concrete  in 
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September,  1912.  At  the  end  of  1912  the  concrete  haulage  engine 
was  in  place  and  the  mixing-plant  building  entirely  completed  except 
for  the  hydraulic  operating  mechanism.  The  cableways  were  com- 
pleted and  put  in  service  first  for  handling  concrete  and  supplies  for 
the  flume  and  later  for  excavating  purposes.    The  flume  was  com- 

?leted  and  the  river  diverted  to  its  new  channel  November  6,  1912. 
lableway  excavation  by  grab  buckets  was  started  at  once.  Some 
work  was  done  at  quarry  No.  1  in  1912,  but  the  bulk  of  rock  quarried 
was  obtained  from  quarry  No.  2. 

A  dike  was  built  in  1912  along  the  river  bank  at  the  lower  town  for 
protection  against  possible  flooding  during  the  spring  floods. 

Work  on  the  sand-cement  plant  was  started  in  October,  1912;  the 
plant  was  completed  and  put  in  operation  early  in  March,  1913. 
Other  units  completed  and  put  in  operation  in  1912  were  main  rock- 
crushing  plant,  compressors,  track  scales,  and  a  semipermanent  pump- 
ing plant  at  the  town  site. 

Actual  construction  he^un, — With  the  camp  buildings  completed, 
the  plants  rapidly  roundmg  into  shape  for  operation,  and  the  work 
of  excavating  for  the  dam  foundation  well  under  way,  attention  was 
diverted  from  the  preliminary  operations  to  that  of  actual  construc- 
tion. The  sand-cement,  mixing,  and  crushing  plants  were  rushed  to 
completion,  and  evervthing  put  in  readiness  for  concrete  work  on  the 
dam.  A  section  of  bed  rock  east  of  the  flume  to  station  6+44  was 
completed  and  the  first  concrete  poured  June  3, 1913.  From  this  time 
mitil  the  completion  of  the  dam  all  operations  were  directed  and 
timed  to  produce  the  greatest  possible  output  of  concrete  in  the 
shortest  time.  Bedrock  was  exposed  and  prepared  for  concreting 
only  when  more  space  was  required  to  advance  work  on  the  dam. 

A  concreting  program  was  prepared  in  advance  of  the  work  to 
properly  time  concrete  placing  in  the  winter  and  summer  blocks.  This 
was  necessary  also  in  following  out  the  contraction  joint  scheme. 

Two  shifts  only  were  devoted  to  the  placing  of  concrete ;  the  third, 
or  "  graveyard,"  shift  was  used  in  delivering  plum  rock,  cleaning  con- 
crete and  rock  surfaces,  and  in  general  preparations  for  the  next 
day's  run. 

Concreting  records, — ^The  output  for  the  month  of  January,  1915, 
stands  as  the  record  for  concrete  placed  in  any  one  month,  and  the 
output  on  the  25th  of  the  same  month  as  the  highest  daily  record.  The 
January  output  of  38,400  cubic  yards  was  not  the  result  of  continuous 
work,  tor  during  the  latter  part  of  the  month  parts  of  two  shifts 
were  lost  by  bad  weather,  and  work  on  the  6th,  the  date  of  flume 
closure,  was  reduced  by  one  shift  entirely  and  a  decreased  output  on 
the  other.  The  losses  at  this  time  were  partially  offset  by  the  intro- 
duction of  a  third  shift  on  the  7th  and  8th. 

The  daily  record  of  2,661  cubic  vards  on  the  25th  of  the  same  month 
was  made  in  two  shifts  of  16  working  hours.  Concrete  was  delivered 
from  the  three  mixers  on  the  day  shift  at  the  rate  of  2.7  cubic  yards 
per  minute;  this  was  handled  on  the  dam  from  the  three  cables  be- 
sides setting  376  cubic  yards  of  plums  and  spalls. 

The  height  of  Construction  operations  was  reached  in  the  latter  part 
of  1914,  when  concrete  work  on  the  dam  had  reached  the  point  where 
installation  of  gates  was  necessary  and  the  construction  of  the  earthen 
embankment  was  undertaken.  Some  gate  material  arrived  in  Jan- 
uary, 1914,  but  installation  was  not  undertaken  imtil  September.    This 
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work  was  carried  on  as  rapidly  as  pouring  conditions  would  permit. 
Work  on  the  embankment  or  earthen  dike  located  about  a  mile  west 
of  the  dam  was  started  in  October,  1914,  and  completed  June  30, 1915. 

The  permanent  Engle  Road  was  started  in  1912,  but  was  not  fin- 
ished. Work  on  this  feature  was  resumed  in  October,  1914,  and 
finished  early  in  1915.  There  were  two  other  permanent  roads  built 
to  connect  the  east  end  of  the  dam  with  the  permanent  road  system 
in  the  early  part  of  1916,  and  a  short  section  of  road  at  the  west  end 
of  the  spillway  to  connect  the  roadway  across  the  dam  with  the 
embankment  road. 

Closure  of  the  flume  was  successfully  accomplished  January  6, 

1915.  This  act  inaugurated  the  beginning  of  tne  Elephant  Butte 
Reservoir  and  made  possible  the  use  of  the  gate  installation  for  the 
first  time. 

Construction  of  the  150  kilowatt  hydroelectric  plant  was  started 
July  16,  but  was  not  completed  and  put  in  operation  until  November 
12,  1915. 

Spillway  excavation, — Excavation  for  the  spillway  was  begun 
March  5,  1915,  and  the  first  concrete  poured  June  26,  1915.  At  the 
end  of  1915  arches  were  in  place,  cylinder  gate  towers  were  com- 
pleted to  roadway  level,  and  about  half  of  the  sand  cement  backfill 
Detween  the  roadway  crown  and  arches  poured.  Except  for  the  cyl- 
inder gate  installation  and  grouting  of  foundation  the  spillway  was 
completed  in  February,  1916. 

Completion  of  the  dam. — Dam  concreting  was  completed  May  13, 

1916,  except  for  a  small  amount  of  concrete  in  the  lorm  of  covers 
for  drainage  wells,  which  can  not  be  poured  until  after  the  wells  are 
drilled.  At  the  end  of  the  fiscal  year  1916  all  work  on  the  dam  was 
completed,  except  for  drilling  of  drainage  wells  and  the  grouting  of 
five  holes  at  the  western  end  of  the  dam. 

Demolition  of  plants  and  buildings  and  the  storage  of  equipment 
at  Engle  are  practically  completed. 

Drainage  wells. — Drilling  of  drainage  wells  for  the  purpose  of  in- 
tercepting seepage  water  in  the  bedrock  to  a  depth  of  45  feet  below 
the  concrete  and  conveying  the  water  to  the  drainage  gallery  for 
safe  passage  through  the  dam  has  been  one  of  the  most  important 
features  of  the  construction  of  the  Elephant  Butte  Dam.  The  direct 
result  of  this  work  is  to  be  found  in  the  fact  that  measurement  of  the 
seepage  is  possible  at  any  time.  When  measurements  show  a  large 
increase  in  the  flow  from  a  well,  especially  if  the  water  should  be  tur- 
bid or  slightly  muddy,  steps  are  taken  to  grout  the  hole  and  thus  stop 
the  scour.  This  has  been  done  successfully  in  two  instances.  At  the 
end  of  the  fiscal  year  1916  the  total  seepage  through  drainage  wells 
and  around  the  east  abutment  amounted  to  only  110  gallons  per 
minute,  about  0.25  of  a  cubic  foot  per  second. 

Grouting. — Grouting  of  the  bed  rock  is  no  less  interesting,  because 
tightness  of  the  foundation  depends  largely  on  the  success  of  this 
operation.  Grouting  holes  were  drilled  at  10-foot  intervals  from  the 
east  to  the  west  end  of  the  dam  to  a  depth  of  45  feet  in  the  bedrock 
and  grouted  with  a  Canniff  self -stirring  grouting  machine.  That 
there  was  need  for  such  work  is  evidenced  by  the  fact  that  about  2,370 
barrels  of  cement  were  forced  through  these  holes  into  the  bedrock 
under  air  pressure  varying  from  10  to  100  pounds. 
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Plastering  of  the  upstream  face  of  the  dam  with  grout  by  the 
cement  gun  was  startea  at  the  lowest  exposed  area  of  the  face,  and 
continued  first  from  the  ground  and  scaffolding,  and  later,  after 
the  sump  filled  and  the  storage  of  water  began^  by  rafts.  The  work 
was  completed  from  scaffolding  hung  from  the  top  of  the  dam. 

The  purpose  of  the  grouting  was  to  make  the  upstream  face  imper- 
vious. This  precaution  was  taken  in  addition  to  that  of  using  a 
richer  mix  of  concrete  at  the  face. 

CONSTBXrCTION  DXTBING  FISCAL  YEAB. 

Elephant  Butte  Dam. — Concrete  work  was  carried  on  with  one 
cable  working  one  shift  from  July  1  to  November  1, 1915,  two  shifts 
and. one  cable  from  November  1,  1916,  to  January  20, 1916,  and  one 
shift  from  January  20  to  completion  of  concreting  May  13, 1916. 

The  total  volume  of  masonry  in  the  dam,  exclusive  of  the  spillway, 
is  605,200  cubic  yards ;  of  this  amount  63,870  cubic  yards  were  placed 
in  the  fiscal  year  just  ended. 

As  the  dam  neared  completion,  there  was  an  increasingly  large 
reduction  in  the  amount  oi  concrete  placed  daily,  caused  chiefly  by 
cramped  working  conditions  and  delays  incidental  to  setting  forms 
for  parapet  walls,  roadway  details,  and  architectural  detail  forms  on 
both  faces. 

Bottom  dump  buckets  were  substituted  for  skips  August  30,  the 
straining  tower  was  completed  in  January,  and  operation  of  the 
concrete-haulage  system  was  discontinued  March  21. 

Installation  and  wiring  of  lamp  posts  followed  completion  of  con- 
creting very  closely.  The  dam  was  lighted  for  the  first  time  on 
May  26,  1916. 

Excavation  for  dam  foundation  was  carried  on  throughout  the  year. 
New  work,  however,  was  not  undertaken  unless  there  was  need  for 
more  concreting  space,  thus  obviating  the  necessity  for  imduly  ex- 
posing bedrock  to  the  action  of  the  weather.  The  total  Quantity  of 
material  excavated  for  the  dam  was  407,230  cubic  yards;  of  this 
amount  8,330  cubic  yards  were  removed  in  the  fiscal  year. 

Except  for  a  delay  of  about  three  weeks  drilling  of  grouting  holes 
and  drainage  wells  was  continuous.  Operation  from  July  1  to  Feb- 
ruary 9  was  on  a  one-shift  basis,  February  9  to  April  1  two  shifts, 
April  1  to  June  30  three  shifts,  resulting  m  a  total  depth  drillec  of 
12,150  feet. 

Cement  ^n  work  was  completed  in  May.  The  total  space  covered 
with  Gunnite  is  180,420  square  feet. 

Foundation  grouting  was  carried  on  intermittently.  At  the  end 
of  the  year  this  work  was  completed  except  for  fiv«:  holes  under  "A" 
tail  tower,  which  can  not  be  drilled  until  tne  tower  is  taken  down. 

Construction  of  the  hydroelectric  plant  was  started  July  16,  but 
owing  to  the  pressure  of  other  work  was  not  completed  until  Novem- 
ber 12.  The  turbine  was  put  in  operation  on  that  day  and  worked 
one  shift  daily  from  12  midnight  to  8  a.  m.  until  Jfovember  21, 
when  the  flywheel  cracked ;  this  accident  caused  suspension  of  opera- 
tion until  January  18,  1916.  Since  that  time  operation  has  varied 
with  the  demand  for  power.  The  total  output  to  Jime  30  was  145,050 
kilowatt-hour& 
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Operation  of  the  steam-power  plant  was  discontinued  June  3,  after 
having  been  in  almost  continuous  operation  since  February,  1912. 
Dismantling  of  turbine  unit  No.  1  was  started  February  18;  at  the 
end  of  the  year  the  plant  was  80  per  cent  dismantled.  The  total 
output  of  the  plant  was  10,509,770  kilowatt-hours,  of  which  amount 
1,069,400  kilowatt-hours  were  generated  in  the  fiscal  year  1916. 

Operation  of  the  sand-cement  plant  was  discontinued  on  Jan- 
uary 24.  Dismantling  of  machinery  was  started  on  the*25th.  The 
total  output  was  621,550  barrels. 

Employees  in  Julv  averaged  367  men,  in  January  356,  and  in  June 
172.  There  were  29  head  of  stock  on  the  job  during  the  first  10  months 
of  the  year  and  9  at  the  end,  20  having  been  transferred  to  another 
project. 

There  were  a  few  heavy  rains  which  delayed  work  somewhat,  but 
taken  as  a  whole  the  weather  was  favorable  for  field  work. 

There  was  a  net  gain  in  the  reservoir  of  385,000  acre-feet  of  water 
and  25.82  feet  in  depth.  The  elevation  of  reservoir  was  4,346.02  feet, 
and  the  water  in  storage  882,900  acre-feet  on  June  30. 

SpiUivay. — At  the  beginning  of  the  fiscal  year  excavation  was  well 
under  way,  and  a  small  amount  of  concrete  had  been  placed  in  the 
four  tunnel  outlets.  Concreting  of  paving,  bridge  piers,  abutments, 
arches,  gate  towers,  parapet  walls,  and  roadway  details  followed  in 
the  order  named.  Concrete  work  was  completed  on  February  16, 
and  the  structure  was  ready  for  service  in  May. 

As  an  additional  protection  against  faulty  and  seamy  bedrock 
21  holes  were  drilled  upstream  from  the  axis  and  grouted. 

The  total  excavation  made  for  the  spillwav  was  47,120  cubic  yards, 
concrete  in  structure  5,800  cubic  yards,  feet  of  hole  drilled  for 
grouting  1,596. 

Miscellaneous  worh, — During  the  year  a  permanent  gaging  station 
was  built  at  the  lower  town  site,  a  silt  survey  of  the  reservoir  was 
started,  the  Atchison,  Topeka  &  Santa  Fe  Railroad  pipe  line  between 
Engle  and  the  pumping  station  in  the  Arroyo  del  Muerto  was  sur- 
veyed, a  permanent  walkway  was  built  on  the  downstream  face  of 
the  dam,  the  roadway  on  the  dam  was  connected  to  the  permanent 
road  system  hj  the  construction  of  two  short  roads,  and  the  balanced 
valves  were  dismantled,  cleaned,  oiled,  and  reassembled. 

Dismaiitling  of  plant, — The  work  of  demolition  has  been  under 
way  since  January.  At  the  end  of  the  year  it  was  about  80  per  cent 
completed.  Dismantled  machinery,  lumber,  etc.,  not  held  for  trans- 
fer was  shipped  to  Engle,  N.  Mex.,  for  storage  in  the  storage  yard 
there. 

Leashurg  Extension  Canal. — Construction  of  the  extension  of  the 
Leasburg  Canal  from  station  310  to  570,  to  give  a  better  water  sup- 
ply to  the  Las  Cruces  and  Mesilla  community  ditches  in  the  upper 
Mesilla  Valley,  was  started  in  December,  1915,  and  completed  May 
31,  1916.  At  the  same  time  the  Picacho  Branch  Canal  leading  from 
the  Tjeasburg  extension,  for  the  irrigation  of  approximately  5,000 
acres  in  the  Picacho  district  on  the  west  side  of  the  river,  was  con- 
structed to  station  121  on  the  east  bank  of  the  river,  at  which  point 
a  flume  is  to  be  constructed  across  the  river.  One  hundred  and  nine 
thousand  five  hundred  cubic  yards  of  class  1  material  were  exca- 
vated on  the  Leasburg  extension,  and  28,300  cubic  yards  on  the 
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Picaclio  Branch  canals,  nearly  all  by  contract.  In  addition  to  this, 
four  bridges,  three  concrete  drops,  one  wasteway,  one  large  combi- 
nation structure,  and  several  minor  structures  on  the  Leasburg  exten- 
sion, and  several  minor  structures  on  the  Picacho  Branch  Canal  were 
constructed  by  Government  forces. 

MesUla  Diversion  Dam  and  Canals, — In  the  lower  Mesilla  Valley 
the  Mesilla  Diversion  Dam,  embracing  the  excavation  of  47,275  cubic 
yards  of  earth  and  the  placing  of  2,876  cubic  yards  of  concrete,  1,070 
cubic  yards  of  riprap  and  paving,  and  137,443  pounds  of  gates  and 
machinery,  was  completed  May  31,  1916,  by  Government  forces. 
The  East  Side  Canal  heading  at  the  Mesilla  Dam  was  completed  in 
September,  19J.5;  267,600  cubic  yards  of  earth  were  excavated,  and 
977  cubic  yards  of  concrete  and  476  cubic  yards  of  paving  were 
placed,  all  by  Government  forces.  The  West  Side  Canal,  also  head- 
ing at  Mesilla  Dam,  and  the  Chamberino  Feed  Canal,  leading  from 
the  West  Side  Canal  to  the  Chamberino  community  ditch,  were  com- 
pleted in  November,  1915.  The  total  material  in  the  two  canals  was 
563,870  cubic  yards  of  class  1  earth,  1,924  cubic  yards  of  concrete, 
and  2,442  cubic  yards  of  paving;  all  work  was  done  by  Government 
forces.  The  work  on  the  Mesilla  Dam  and  the  East  and  West  Side 
Canals  was  begun  in  December,  1914. 

Franklin  Canal  and  San  Elizario  Feed  Canal. — In  the  El  Paso 
Valley  a  large  wasteway  was  built  at  station  78  of  the  Franklin 
Canal.  In  December,  1915,  work  was  started  on  the  San  Elizario 
Feed  Canal,  heading  at  station  780  Franklin  Canal,  and  extending 
3.2  miles  to  the  San  Elizario  community  ditch,  also  supplying  water 
to  the  Socorro  community  ditch.  The  canal  was  completed  in  April, 
1916;  43,756  cubic  yards  of  class  1  material  were  moved  by  contract; 
975  cubic  yards  of  concrete  were  placed  in  0.46  mile  of  canal  lining ; 
and  218  cubic  yards  of  concrete  and  110  cubic  yards  of  paving  were 
placed  in  structures  by  Government  forces. 

Surveys. — Farm-property  surveys  were  completed  early  in  the 
fiscal  year,  as  well  as  the  surveys  oi  the  community  ditches  under  the 
project.  Several  preliminary  drainage  lines  have  been  run,  and  final 
location  has  been  made  on  the  lower  ends  of  the  Mesa  drain  in  the 
El  Paso  Valley  and  the  East  River  drain  in  the  Mesilla  Valley.  A 
preliminary  survey  was  made  of  Tomilla  Valley,  a  tract  of  about 
10,000  acres,  lying  below  Fabens,  Tex.  This  district  has  never  been 
included  in  the  project,  but  the  survey  was  made  with  the  idea  that 
it  might  ultimately  be  included.  Surveys  for  the  final  location  of 
Percha  Dam  and  the  Arrey  Canal  were  begun  in  May,  1916,  prepara- 
tory to  beginning  construction.  This  work  is  located  at  the  head  of 
the  Rincon  Valley  for  the  irrigation  of  that  valley. 

Drainage  construction. — After  the  requirements  of  the  commission 
with  reference  to  the  agreement  to  pay  for  the  cost  of  a  drainage  sys- 
tem had  been  complied  with  by  the  two  water  users'  associations, 
work  of  securing  right  of  way  on  the  first  division  of  the  Mesa  drain 
in  the  El  Paso  Valley  and  the  East  River  drain  in  the  Mesilla  Valley 
was  begun,  and  finally  sufficient  right  of  way  had  been  secured 
to  warrant  starting  a  irag-line  machine  at  work  on  the  East  River 
drain  the  last  of  April  and  another  machine  on  the  Mesa  drain  the 
last  part  of  May.  By  the  end  of  the  fiscal  year  a  total  of  2  miles  had 
been  excavated  on  the  two  drains;  the  total  amount  of  claas  1  material 
moved  was  54,124  cubic  yards. 
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While  irrigation  has  been  practiced  for  a  great  many  years  in  the 
Rio  Grande  Valley,  the  necessity  for  drainage  has  not  been  apparent 
to  the  settlers  until  the  past  year,  although  it  has  been  recognized 
and  considered  by  the  reclamation  officials  in  all  their  plans  and 
estimates  except  those  first  made.  There  are  several  contributing 
causes  to  the  sudden  change  in  ground-water  conditions.  Previous 
to  the  storage  of  water  at  Elephant  Butte  Dam,  the  Eio  Grande 
carried  a  great  deal  of  silt  which  was  carried  out  upon  the  land 
during  irrigation  and  formed  a  semi-impervious  coatmg,  allowing 
the  water  to  penetrate  very  slowly  into  the  soil.  Usually  there  was 
a  period  of  from  one  to  three  months  when  the  river  was  practically 
or  entirely  dry,  allowing  no  water  to  enter  the  soil.  Since  water  has 
been  stored,  all  silt  has  been  dropped  at  the  reservoir  and  the  water 
now  goes  upon  the  land  clear,  or  nearly  so,  allowing  it  to  penetrate 
much  more  readily  into  the  ground ;  and  as  the  water  users  have  not 
yet  learned  to  cut  down  the  amount  of  water  applied,  the  result  is  a 
rapid  rising  of  the  ground- water  level.  This  rise  is  also  affected  by 
the  construction  of  additional  canals  in  the  past  two  years,  and  the 
fact  that  water  is  flowing  constantly  in  all  the  canals  and  in  the 
river.  As  the  valleys  are  very  flat  and  as  they  are  in  most  cases 
confined  by  mountain  ranges  approaching  to  the  river  bank  at  their 
lower  ends,  with  the  probability  of  rock  barriers  cutting  across,  the 
rate  of  underflow  and  escape  or  the  ground  water  is  very  slow.  At 
the  present  time  the  ground  water  is  very  close  to  the  surface  on 
some  portions  of  the  project. 

The  matter  has  been  submitted  to  the  two  water  users'  associations, 
which  have  voted  that  the  Government  sh^U  expend  not  to  exceed  $10 
per  acre  in  the  construction  of  a  drainage  system.  Wells  have  been 
put  down  at  intervals  of  about  one-half  mile,  both  in  the  Mesilla  and 
El  Paso  Valleys,  and  monthly  readings  are  taken  to  observe  the  eleva- 
tion of  the  ground  water.  A  tentative  plan  for  main  drains  has  been 
prepared  for  these  two  valleys,  a  portion  of  the  ditches  located,  and 
one  drag-line  machine  is  at  work  m  the  El  Paso  Valley  and  another 
in  the  Mesilla  Valley  on  the  construction  of  a  main  drain.  To  date 
2  miles  of  drain  have  been  excavated.  The  placing  of  additional 
machines  on  this  work  to  increase  the  rate  of  progress  is  being  with- 
held pending  the  formation  of  drainage  districts  in  accordance  with 
a  ruling  of  the  Keclamation  Commission. 

ECONOMIES  OF  GOVEBNMENT  WOBK. 

On  the  Rio  Grande  project,  exclusive  of  Elephant  Butte,  the  only 
work  performed  has  been  the  construction  of  a  part  of  the  canal  sys- 
tem and  two  diversion  dams.  Part  of  this  work  has  been  done  by 
contract  and  part  by  Government  forces.  The  earthwork  on  two  of 
the  large  canals  and  on  a  part  of  the  reconstruction  of  the  Franklin 
Canal  was  done  by  Government  forces  at  the  request  of  the  water 
users  in  order  to  give  emfjlojinent  to  the  farmers  of  the  valley. 
The  greater  part  of  the  remainder  of  the  canal  work  and  the  construc- 
tion of  the  Leasburg  Dam  was  done  by  contract.  On  the  work  done 
by  Government  forces  bids  were  not  asked,  and  on  the  work  done  by 
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.  contract  the  conditions  were  not  comparable  with  those  on  the  work 
done  by  Government  forces,  so  that  an  intelligent  comparison  between 
contract  work  and  work  done  by  Government  forces  is  not  possible 
on  this  project. 

Elephant  Butte  Railroad. — Assuming  continuance  of  teaming  con- 
tract for  hauling  supplies  from  Eagle,  N.  Mex.,  to  the  dam  (urJikely 
at  rate  of  13  and  13.5  cents  per  100  pounds,  because  of  heavy  valve 
pieces,  etc.),  hauling  of  138,500  tons  by  railroad  to  May  81,  1916, 
saved  approximately  $150,000,  allowing  for  the  cost  of  the  oranch 
railroad. 

Sand  cement  plant. — Operation  of  this  plant  resulted  in  a  total  out- 
put of  621,550  barrels  of  sand  cement  at  a  unit  cost  of  $1,578  per 
barrel,  or  a  total  cost  of  $981,051.92,  including  cost  of  plant.  Since 
one  barrel  of  sand  cement  is  equivalent  to  0.926  barrel  of  Portland 
there  would  have  been  required  in  the  construction  of  the  Elephant 
Butte  Dam  about  575,000  barrels  of  straight  Portland  cement,  which, 
at  $2.13  per  barrel,  would  have  cost  $1,224,750.  The  net  saving  to 
the  Government  through  the  use  of  sand  cement,  therefore^  is  the  dif- 
ference between  the  actual  cost  of  sand  cement  and  the  estimated  cost 
of  Portland,  or  $243,699. 

BOABD  MEETINGS. 


RIO  GRANDE  PROJECT,  EXCLUSIVE  OF  ELEPHANT  BUTTE  DAlt 


Date. 


Purpose. 


PtrsoDiMl  of  board. 


Oct. 

22,ig04 

June  15,1906 

Mar. 

27,1913 

Nov. 

25,1913 

Dec. 

4,1913 

Do: 

Oct. 

19,1914 

Do 

Apr. 

7,1915 

Choice  between  Elephant  Butte  and  Intei^ 
national  Dams,  and  general  status  of 
project. 

Leasburg  Dam  and  Canal 

HJgb-llne  canal  system  In  Mesllla  Valley . . . 
ReconstructJon  of  Franklin  Canal 

Constmctlon  of  Mesllla  Valley  West  Side 
Canal. 

Adverse  report  on  construction  of  high-line 
canal  system  in  Mesilla  Valley,  and  reo- 
ommending  present  system  of  canals. 

Plans  for  Mesilla  Dam.  East  Side  and  West 
Side  Canals  in  Mesilla  Valley,  and  exten- 
sion of  Franklin  Canal  in  El  Paso  Valley. 

Flood  and  river  control  for  Rio  Grande 
project. 

Drainage 


A.  P.  Davis,  W.  H.  Sanders,  B.  M.  HaU. 

C.  E.  Orunsky,  W.  H.  Sanders,  B.  M.  HalL 
W.  W.  Follett. 

A.  P.  Dav^  L.  C.  HiU,  D.  C.  Henny,  L.  M. 
Lawson,  Homer  J.  Gault. 

D.  C.  Henny.  W.  W.  FoUett,  L.  C.  Hill, 
L.  M.  Lawson. 

W.  L.  Marshall,  D.  C.  Henny,  W.  W.  Follett, 

L.  C.  Hill,  L.  M.  Lawson. 
W.  L.  Marshall,  D.  C.  Henny,  W.  W.  FoUett, 

L.  C.  HUl,  L.  M.  Lawson. 

W.  L.  Marshall,  D.  C.  Henny,  L.  C.  HIU, 
F.  W.  Hanna,  L.  M.  Lawson. 

W.  L.  Marshall,  D.  C.  Henny,  L.  C.  HiU, 
F.  W.  Hanna,  L.  M.  Lawson. 

E.  H.  Baldwin,  L.  C.  HUl,  D.  W.  Murphy, 
L.  M.  Lawson. 


ELEPHANT  BUTTE  STORAGE. 


Jan.   24,1911 

Apr.    6,1912 

Aug.    7,1912 

Feb.  4-5,1913 

May  27,1913 

Dec.  5-6, 1913 

Feb.  26,1914 
Oct.  20,1914 


Location  of  dam  and  methods  to  be  used 

in  construction. 
Sand  cement  plant 

Design  of  dam  and  construction  specifica- 
tions. 
Gate  control  of  reservoir 

Supplemental  report  on  gate  control  of 

reservoir. 
Earth  embankment 

Methods  of  construction 

Earth  embankment 


I 


A.  P.  Davis,  L.  C.  HiU,  F.  E.  Weymouth, 

A.  J.  Wiley,  W.  M.  Reed. 
L.  C.  HUl,  W.  M.  Reed,  H.  J.  Gault,  R.  R. 

Coghlan. 
A.  P.  Davis,  D.  C.  Henny,  L.  C.  HUl,  E.  H. 

Baldwin,  W.  M.  Reed,  F.  Telchman. 
D.  C.  Henny,  O.  H.  Ensign,  L.  C.  HiU, 

F.  Telchman. 
D.  C.  Henny,  L.  C.  HUl,  F.  Telchman. 

Gen.  Wm.  L.  MarshaU,  D.  C.  Henny,  W.  W. 

Follett,  L.  C.  Hill,  F.  Teichman. 
A.  P.  Davis,  L.  C.  HiU,  E.  H.  Baldwin. 
Gen.  Wm.  L.  Marshall,  D.  C.  Henny,  L.  C. 

UiU,  E.  H.  Baldwin. 
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OPEBATION  AND  MAINTBNANCE. 

The  Leasburg  Dam,  Leasburg  Canal,  and  Franklin  Canal  were 
operated  the  entire  year.  Durmg  the  latter  part  of  1915  the  Mesilla 
West  Side  and  the  Mesilla  East  Side  Canals  were  completed,  and 
since  the  first  of  the  calendar  year  1916  these  canals  have  been  oper- 
ated. Early  in  1916  the  Mesilla  diversion  dam  was  completed  and 
the  Leasburg  Extension  Canal  built ;  they  were  put  in  operation  in 
time  for  the  season's  irrigation. 

The  Elephant  Butte  Dam  was  also  operated  during  the  entire  year 
and  stored  water  was  delivered  not  only  to  the  canal  systems  opjer- 
ated  by  the  United  States  but  also  to  all  community  canals  having 
independent  headings  in  the  Eio  Grande  below  Elephant  Butte. 

In  1915  there  was  irrigated  from  the  canals  operated  by  the  Recla- 
mation Service  a  total  of  33,876  acres.  The  average  duty  of  water 
on  the  project  varied  from  an  average  of  7  acre-feet  per  acre  in  the 
Mesilla  Vallev  to  4.5  acre-feet  per  acre  in  the  El  Paso  Valley.  The 
average  for  tne  project  was  5.9  acre-feet  per  acre  measured  at  point 
of  delivery  from  canal. 

In  the  season  of  1915  all  water  delivered  in  New  Mexico  under  con- 
tract between  the  United  States  and  the  Elephant  Butte  Water  Users' 
Association  was  on  an  acre-foot  basis.  Water  is  delivered  under  a 
similar  contract  during  season  of  1916  with  the  exception  that  the 
acre-foot  basis  has  been  eliminated.  The  1915  water  delivery  in  the 
El  Paso  Valley  was  made  under  individual  rental  contracts  on  the 
acre- foot  basis,  and  in  1916  under  individual  and  community  rental 
contracts  on  the  same  basis. 

In  1916  there  is  being  irrigated  under  the  canals  operated  by  the 
service  a  total  of  61,000  acres  which,  up  to  June  30,  had  used  a' total 
of  283,692  acre-feet  of  water. 

The  climatic  conditions  in  1915  were  favorable  for  crop  production, 
and  the  supply  of  water  was  abundant.  Insect  pests,  fungous  diseases, 
waterlogging,  and  poor  farming  methods  reduced  the  average  crop 
production  per  acre  considerably.  The  early  part  of  1916  was  char- 
acterized by  extremely  dry  and  hot  weather  with  excellent  crop  yield 
and  good  markets.  Lack  of  drainage  will  reduce  crop  yields  to  a 
considerable  extent. 

Historical  review,  Rio  Grande  project 


Itom. 


19U 


1913 


1913 


1914 


1915 


10161 


Acreage  for  which  the  service  was  pre- 
pared to  supply  water 

Acreage  IrrljAted 

Miles  of  canal  operated 

Water  diverted  (acre-feet) « 

Water  delivered  to  land  per  acre  irrigated 
(acre-feet)  s. 


26,000 

25,980 

6 

152^685 

6.00 


25,000 

23,115 

6 

125,000 

5.40 


35,000 

27,723 

37 

149,610 

4.34 


40,000 

28,442 

37 

179,964 

5.68 


45,000 

33,876 

37 

199,952 

5.90 


88,000 

61,000 

72.3 

484,000 

7.90 


1  Data  for  1916  estimated. 

s  At  point  of  delivery  from  main  canals.    Does  not  include  silting  and  scouring  water  delivered  free  of 
dharge. 
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SETTLEHEHT. 

An  abundance  of  water  in  the  Elephant  Butte  Beservoir,  insuring 
a  sufficient  irrigation  supply,  has  caused  a  number  of  property  owners 
who  heretofore  have  allowed  their  lands  to  lie  idle  to  clear  the  land 
and  put  it  in  cultivation.  Some  of  the  large  holdings  are  being  sub- 
vided  and  sold  in  comparatively  small  tracts. 

To  encourage  the  settlement  of  the  land  by  practical  farmers  a  pub- 
licity bureau  has  been  maintained.  Prior  to  1915  this  bureau  was 
maintained  jointly  by  the  El  Paso  Valley  and  the  Elephant  Butte 
Water  Users'  Associations.  During  the  year  1916  the  Elephant  Butte 
Water  Users'  Association  established  a  separate  office  at  Las  Cruces, 
N.  Mex.,  for  the  cooperative  selling  of  lands  in  the  New  Mexico  por- 
tion of  the  project.  A  secretary  of  immigration  is  employed  and  also 
a  land  sales  agent.  Lands  are  listed  for  sale  and  considerable  project 
information  mstributed  through  this  office. 

All  the  towns  on  the  project  have  grown  steadily.  El  Paso^  espe- 
cially, is  growing  fast,  and  large  building  operations  are  earned  on 
during  the  entire  year. 

Settlement  data,  Rio  Orande  project. 


Item. 


1913 


1914 


1915 


19161 


Total  number  of  fiyrms  on  project 

Popnlatlon 

Number  of  Irrigated  (arms 

Oi)erated  by  owners 

Operated  by  tenants 

Population , 

Number  of  towns 

Population 

Total  population  in  towns  and  fkrros 

Number  public  schools 

Number  churches 

Number  of  banks 

Total  amount  of  capital  stocV . . . 

Total  amount  of  deposits 

Total  number  of  depositors 


1,784 

6,947 

1,784 

1,089 

696 

6,947 

27 

74,918 

81,865 

47 

76 

14 

92,580,000 

$10,398,000 

40,000 


1,536 

6,642 

1.536 

932 

604 

6.642 

25 

78,135 

84,777 

47 

81 

14 

$2,645,000 

$11,653,000 

45,784 


1,700 

10,000 

1,700 

1,000 

TOO 

10,000 

25 

80,000 

90,000 


19 
$3,251,000 
$19,916,380 
48,090 


2,000 

11,000 

2.000 

1,200 

80O 

11.000 

25 

81,000 

92.000 

55 

92 

20 

$3,275,000 

$25,002,000 

51,000 


i  Estimated. 


PBINCIPAIi  CROPS. 


Alfalfa  is  the  principal  crop  on  the  project;  about  two-thirds 
of  the  acreage  irrigated  is  planted  to  this  crop.  An  excellent  crop 
was  raised  in  1915,  but  the  price  was  comparatively  low,  averaging 
$10  per  ton.  A  fair  crop  was  cut  before  June  30,  1916,  and  a  con- 
siderable amount  sold  at  a  much  higher  price,  averaging  $14  per 
ton.  Fruit,  apples  and  pears  especially,  made  excellent  returns 
and  proved  very  profitable,  peaches  alone  excepted.  While  the  peach 
crop  was  excellent,  there  was  practically  no  market,  and  a  consider- 
able amount  of  the  crop  was  allowed  to  rot  on  the  trees.  Garden 
truck,  sweet  potatoes,  and  grain  made  fair  crops. 
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Crop  report  of  irrigated  land$  under  Oovemment  oanaU,  Rio  Orande  projed. 
New  Mexico-Texat,  year  of  1916, 


Irrigated  oop. 


Aim 

(•CWB). 


Unit  Of 
yield. 


Yields. 


Total. 


Averace 
per  acre. 


Valuea. 


F»imtt 
of  yield. 


TotaL 


Per 


Alfallift 

Apples 

Barley 

Beans 

Beets,  sugar 

CJane 

Cora,  Indian 

Corn,  fodder 

Cantaloupes 

Fruits,  small 

Garden 

Hav 

Oafa 

Onions , 

Pasture 

Peaches 

Pears 

Peas 

Sweet  potatoes 

Wheat 

AlfallSBseed 

Leas  duplicated  areas 

Total  oropped  acreage 


Irrieated,  no  crop: 

Nonbearing  orchards 

YouncalUla 

ICisceUaneous 

Orand  total  Irrigated.. 


22,152 

166 

193 

448 

1 

82 

3,718 

879 

105 

132 

1,147 

20 

771 

7 

845 

121 

246 

3 

158 

2,000 

20 

966 


Tons 

Pounds.. 
Bushels. 

...do 

Tons 

...do 

Bushels.. 

Tons 

Crates... 
Pounds.. 


70,060 

832,000 

4,504 

8,809 

10 

277 

101,013 

12,593 

21,000 

283,626 


3.16 

2,000.00 

93.80 

&70 

laoo 

3.88 

27,17 

14.33 

200. 00 

2,148.68 


8iaoo 

.08 
.66 

2.40 
5.00 
6.00 
LOO 
3.50 


Tons 

Bushels.. 
...do 


47 

61,004 

96 


2.35 
66.27 
13.24 


Pounds.. 

..do 

Bushels.. 

..do 

..do 

..do 


268,963 

567.030 

38 

14,602 

60,605 

145 


2,223.00 
2,305.00 
11.60 
92.42 
30.17 
5w00 


laoo 

.50 
2.50 
5l00 

.01 

.026 
3.36 

.40 
1.00 
8.40 


6700,800 

6,640 

2,986 

9,357 

50 

1,385 

101,013 

44,076 

18,900 

17,017 

86,026 

470 

36,547 

240 

4,225 

2,689 

14,175 

127 

5,840 

60,605 

1,218 


32,246 


1,260 
18 


Total  and  average. 


Areas. 


1,108,388 


Acres. 


Total  Irrigated  area  liuins  reported. 

Under  rental  contracts 

Total  oropped  area  farms  reported. . 


88,876 
38,876 
82,246 


33,876 


831.60 
4a  00 
15.47 
90L88 
5QL00 
16l90 
27.17 

saio 

180.00 
128.92 
75.00 
28.80 
38.14 
38.10 
5.00 
22L23 
57.68 
89.28 
36.97 
30.17 
42.00 


84.22 


1.008 
1.002 
1,002 


FINANCIAZ.  STATEMENT. 

[Financial  statement  In  detail,  ahowlnx  assets,  lUbilities,  reserves,  and  capital,  given 

In  appendix,  p.  724.] 

Feature  co8t»  of  Rio  Orande  prefect  to  June  SO,  1916. 


Features. 


Ehibfeature. 


Prind^ 

feature. 


Examination  and  surveys: 

Project  general 

Hlgh-lme  canal 

Bilt  deposits  Elephant  Butte  Reservoir. 
Hydrographio  surveys,  New  ICexioo. .. . 

HydrograpUo  surveys,  Colorado 

Drainage  mvestlcations,  San  Luis 

San  ICardal  investigations 

Administration  and  general  expense. . . . 

Canal  system: 

PsJomas  system,  preliminary 

Rincon  system,  preliminary 

Leasburg  system— 

Piellnimary 

Leasburg  Diveision  Dam 

Leasburg  Canal 

LeasbuK^Extenston  Canal 

Ploaoho  Branch  Canal 

ItoUla  system— 

niyeislon  Dam 

^Side  Canal 

St  Side  Canal 


876,856.65 

87,419.81 

808.50 

5,525.01 

15,850.48 

7,902.19 

1,781.25 

89.54 


1,416.48 
8,919.52 

29,848.29 
02,600.54 
86,496.89 
40,210.02 
8,507.35 

126,114.66 
263,204.46 
121,962.39 


8144,582.02 
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Feature  costs  of  Rio  Chrande  project  to  /ima  90,  iPiff— Oontinned. 


F«atar«. 


SabfBatmt. 


Frinelpia 
ftetnra. 


•Inwtmi  oonttm 
Kl  Paso  systetai— 


Lttnned. 


Freliminary.. 

Franklin  Canal 

Ban  Eliiario  Feed  Canal 

AdministnttTe  and  general  expense.. 

LateiBl  nrttem: 

JLteasDorg  system,  pireliminary 

MeslUa  west  side,  preliminary 

MesUla  east  side,  preliminary 

£1  Paso  system— 

Preliminary 

Boree  lateral 

Administrsttye  and  general  expense.. 


Drainage  system: 

Pr^eot  as  a  whole,  preliminary . 
Palomas  system,  preliminary. . . 
Leaslmrg  system,  preliminary... 


FteU 

East  River  drain.. 
JQ  Paso  system— 

Preliminary 

Meaa  drain 

Admlnistratiye  and  general  expense.. 


Flood  protection: 

Project  as  a  wliole,  prelimmary . 
Palomas  system.. 


Prell , 

Cat-off  in  riyer  channel . 


ICedlla  system,  general 

l&esUla  West  Side  Canal 

El  Paso  system,  preliminarv 

Adndnistratiye  and  generaiexpensc. 


FarmindtB: 

Project  as  a  whole.. 
Palomae  system.... 
Einoon  system. 
Leasborgi    ' 


El  Paso  system 


Fomanent  improvements  and  land: 
Laasborg  system— 

BoUalngs 

Roads.. 


Merillasvstem— 

Buildings 

Roads 

SI  Paso  system,  buildings 

Adntnlstratiye  and  general  expense. . 


Teiepbone  Hnes: 
Icflsbnrg  system. 
MciUla  system 


El  Paso  system 

Admlnistratiye  and  general  expense.. 


Operation  and  maintenance  during  construction  (water-rental  basis). 
Puntaocov 


taocoonts. 


Gross  cost  Qi  canstmction  on  project  to  June  30, 1916. . 
Lesi  revenues  earned  during  construction  period: 

Rental  of  buildings 

Rentals  of  InigAtion  water 

Contractor's  freight  refunds *. 

Loss  on  mess-house  operations 

Profit  on  mercantile  store  operations '. 

Profit  on  ho^tal  operations 


Net  cost  of  construction  of  project  to  June  30, 1916. 


$144,749.01 

a05,157.24 

23,870.88 

8, 428^52 


8,927.80 
8,071.48 
4,490.86 

4,806.60 

1,456.53 

75.25 


158.21 
18.90 
4.81 

11,467.06 
4,803.81 

10,572.06 
4,065.06 
^457.02 


271.11 
83.01 

842.86 
12^966.47 

^509. 29 

1,485.25 

10.88 

105.23 


1,946.80 
8,852.33 
20,855.03 
14,530.50 
52^405.21 
27,963.01 


3,031.66 
10,002.92 

1,833.83 

1,469.04 

1,357.00 

627.45 


1,394.11 

8,713.70 

167.83 

53.73 


828.74 

212,453.25 

2,l.'i6.77 

13,063.11 

666.03 

7,926.43 


$1,261,160.01 


1«,822L02 


84,541.88 


18»264.10 


121,051.87 


17,881.89 


10,829.37 
151,133.53 
38,701.06 


1,815,927.05 


230,968.11 


1,504,958.91 


1  Deduct. 
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Feature  costs  of  Elephant  Butte  storage  to  June  SO,  1916. 


Features. 


Subfeature. 


Prinoipal 
feature. 


Examinations  and  surveys. 
Storage  system: 

Preliminary  and  general 

Elephant  Butte  Dam. . . 

Emoankment 

Spillway 


work.. 


Power  system  (transmission  lines) 

Permanent  improvements  and  land  (roads) 

Gross  cost  of  construction  of  project  to  June  30, 1916. 
Less  revenues  earned  during  construction  period: 

Rental  of  buildings 

Rentals,  power,  and  light ^ 

Contractors' freight  renmds 

Forfeitures  by  defieiulting  bidders  and  contractors 

Other  revenues,  undassifled 

Loss  on  mess-house  operations 

Profit  on  mercantile  store  operations 

Loss  on  hospital  operations 

Plant  accounts 


Net  cost  of  construction  of  project  to  Jnne  30, 1910. . 


1397,020.70 

4,251,070.11 

120.940.04 

124,457.87 


32,332.17 
2,243.33 
2,213.66 
6,813.43 

584.34 

>  233. 07 

86,413.19 

18,377.91 

19,997.07 


11,447.06 


4,902,494.72 

1,266.88 

26,655.85 


4,931,804.40 


75,821.87 


4,856,042.50 


1  Deduct. 

Estifnated  cost  of  contemplated  work,  Rio  Qrande  project,  during  fiscal  year 

1917. 


Featuree. 


Subfeature. 


Principal 
feature. 


Examination  and  surveys,  miscellaneous  Hydrographic  work  and  silt 

determination  in  river 

Canal  systems: 

Percha  Diversion  Dam  (Rincon  system) 

Rinoon  Canal  system 

Leasburg  system 

El  Paso  Valley  system 


Lateral  system,  preliminary  work. 
Drainage  system: 

ICesilla  Valley  main  drains 

El  Paso  Valley  main  drains. . .. 


Farm  units,  miscellaneous  work 

Permanent  improvements  and  land,  gate  tender's  house  at  Percha  Dam . 
Operation  and  maintenance  during  construction  (water4«ntal  basis) 


Mercantile  stores. . 
Hospitals 


Total. 


8140,000.00 
163,000.00 
21,800.00 
59,000.00 


70,000.00 
64,155.00 


82,600.00 


383,800.00 
3,000.00 


134,155.00 
1,000.00 
1,000.00 

94,545.00 
9,450.00 
3,550.00 
4,000.00 


637,000.00 


Estimated  cost  of  contemplated  work.  Elephant  Butte  storage,  fiscal  year  1917, 


Features. 


Sub- 
feature. 


Principal 
feature. 


Examination  and  surveys,  silt  deposits 

Storage  system 

Permanent  improvements  and  land  (roads) . 

Messes 

Mvcantlle  stores 

Hospitals 


17,000 


200 


Total. 


17,000 

10,600 

200 

1,300 

3,800 

650 


23,550 
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W.  S.  Abthub,  acting  project  manager,  WiUiston,  N.  Dak. 

LOCATION. 

County:  Williams. 

Townships :  152  to  155  N.,  Rs.  100  to  104  W.,  fifth  principal  meridian. 

Railroad:  Great  Northern. 

Railroad  stations  and  estimated  population  January  1,  1916:  Buford,  75; 
Trenton,  150;  and  Marley  (less  than  25).  On  Buford-Trenton  unit  are  small 
unincorporated  villages.  Williston,  on  the  WiUiston  unit,  is  an  incorporated 
city  of  about  4,500  population. 

WATEB  SXTPPLY. 

Source  of  water  supply :  Missouri  River. 
Area  of  drainage  basin :  155,000  square  miles. 

Mean  run-off  of  Missouri  River,  near  Williston,  May  to  October,  1905  to  1907 : 
15,000,000  acre-feet. 

AGRICULTTJBAL  AND  CLIMATIC  CONDITIONS. 

Area  for  which  the  service  is  prepared  to  supply  water,  season  1916 :  Buf ord- 
Trenton  unit,  4,049  acres ;  Williston  unit,  8,189  acres. 

Area  under  water-right  applications  and  water  rental  contracts  to  June  80, 
1916:  5,706.48  acres. 

No  part  of  the  project  was  irrigated  in  1915.  The  Williston  unit  is  being 
operated  for  commercial  power,  under  a  contract  with  the  city  of  Williston. 

Length  of  the  irrigation  season :  80  days,  beginning  from  June  1  to  June  15. 

Average  elevation  of  the  irrigable  area :  1,900  feet  above  sea  level. 

Rainfall :  The  actual  precipitation,  calendar  year  1915,  was  13.87  inches.  The 
average  for  12  years,  beginning  in  1904,  was  13.51  inches. 

Range  of  temperature  on  the  irrigable  area :  —49''  to  107*  F. 

Character  of  soil  on  irrigable  area :  Ranges  from  sandy  loam  to  heavy  clay 
gumbo. 

Principal  products:  Alfalfa,  grains,  vegetables.  The  production  of  corn  for 
silage  is  increasing  as  well  as  the  output  of  hogs,  and  dairying  has  become  well 
established. 

Principal  markets :  St  Paul,  Minneapolis,  Duluth,  Chicago.  The  local  market 
is  now  Important  since  It  consumes  all  of  the  butter  product  and  all  of  the 
output  from  the  dairies. 

LANDS  OPENED  FOB  IBBIGATION. 

Dates  of  public  notices  and  orders:  Buford-Trenton  unit,  April  8,  1908; 
March  9,  1911;  May  13.  1911;  June  25,  1912;  July  15,  1913;  February  26.  1914; 
March  7, 1914.  Williston  unit,  April  27  and  November  30,  1908 ;  April  30,  1909 ; 
March  9  and  April  14,  1911;  June  25,  1912;  March  11,  1913;  June  23,  1913; 
July  15,  1913;  July  21,  1913;  February  26,  1914;  March  7.  1914. 

Location  of  lands  opened :  Buford-Trenton  unit,  Tps.  152  and  153  N.,  Rs.  108 
and  104  W.,  fifth  principal  meridian ;  Williston  unit,  Tps.  154  and  155  N.,  Rs. 
100  and  101  W.,  fifth  principal  meridian. 

Present  status  of  Irrigable  lands:  Buford-Trenton  unit,  249  acres  entered 
subject  to  reclamation  act;  212  acres  open  to  entry;  91  acres  of  State  lands; 
3,420  acres  In  private  ownership.  Williston  unit.  54  acres  entered  subject  to 
the  reclamation  act;  320  acres  open  to  entry;  67  acres  of  State  land;  7,707 
acres  In  private  ownership. 

Limit  of  area  of  farm  units :  Public,  80  acres ;  private,  160  acres. 

Duty  of  water :  Two  acre-feet  per  acre  per  annum  at  the  farm. 

Building  charge  per  acre  of  irrigable  land :  |38  under  public  notice  of  1908. 
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Annual  operation  and  maintenance  cliarge :  70  cents  per  acre  of  irrigable  land 
and  50  cents  per  acre-foot  of  water  actually  used,  under  public  notices  of  1908 ; 
$1.50  per  acre  of  irrigable  land  and  $1  per  acre-foot  of  water  used  under  order 
of  May  13,  1911.  For  season  of  1914  the  project  was  on  a  rental  basis  and 
the  terms  were  $1  per  acre,  including  1  acre-foot  of  water,  and  $1  per  acre-foot 
for  water  delivered  in  excess  of  1  acre-foot  per  acre. 

CHBONOLOGICAL  SUMMABY. 

Reconnoissance  and  preliminary  surveys  begun  in  1903. 

Construction  recommended  by  board  of  engineers  September  22,  1905. 

Construction  authorized  by  Secretary  January  23,  1906. 

First  division:  Buford-Trenton  unit,  completed  November,  1907. 

Power  and  pumping  plants :  Williston  unit,  completed  for  present  use  in  the 
fall  of  1907 ;  first  division  completed  in  the  spring  of  1908. 

Pumping  plant  and  transmission  lines:  Buford-Trenton  unit,  completed  for 
present  use  in  the  spring  of  1908. 

First  irrigation  by  Reclamation  Service,  season  of  1908. 

Power  installation  completed  for  2,000  horsepower  June  30,  1910. 

Buford-Trenton  unit,  38  per  cent  completed  June  30,  1915;  Williston  unit, 
64  per  cent  completed  June  30,  1915. 

Bntire  project,  64  per  cent  completed  June  80,  1916. 

IBBIGATION  PUI.N. 

The  irrigation  plan  of  the  North  Dakota  pumping  project  provides  for  a  cen- 
tral steam  power  plant  located  near  Williston,  operating  pumps  and  generating 
electricity  for  the  operation  of  other  pumps  on  the  Buford-Trenton  and  Wil- 
liston units.  On  the  Buford-Trenton  unit  water  is  pumped  from  a  barge  into 
a  settling  basin  30  feet  above  the  river,  and  is  then  lifted  by  a  permanent  pump- 
ing station  Into  a  canal,  50  feet  above  the  settling  basin,  for  the  irrigation  of 
bench  lands  near  Buford.  A  transmission  line  28.3  miles  in  length  delivers 
power  for  the  operation  of  the  pumps.  The  plan  of  the  Williston  unit  provides 
for  a  series  of  motor-driven  centrifugal  pumps  on  a  barge  in  the  Missouri  River, 
a  settling  basin  receiving  the  water  from  the  barge,  and  a  main  canal  of  90 
second-feet  capacity  extending  along  Little  Muddy  Creek  to  the  power  plant, 
where  two  sets  of  steam-driven  turbines  operate  centrifugal  pumps  to  lift  water 
51  feet  Into  E  Canal.  From  the  main  canal,  about  midway  between  the  river 
and  the  power  plant  electrically  driven  pumps  raise  35  second-feet  28  feet  into 
B  Canal,  and  from  the  B  Canal  20  second-feet  are  raised  an  additional  28  feet 
into  C  Canal.  The  main  power  station  is  located  close  to  a  9-foot  vein  of  lignite 
coal,  from  which  fuel  is  obtained. 

The  United  States  claims  all  waste,  seepage,  spring,  and  percolating  water 
arising  within  the  project,  and  proposes  to  use  such  water  in  connection  there- 
with. 

The  features  of  the  above  irrigation  plan  which  have  been  completed  are :  The 
central  power  station,  coal  mine  and  transmission  lines ;  at  Buford-Trenton  unit, 
two  pumping  stations,  settling  basin,  and  canal  system ;  at  Williston  unit,  four 
pumping  stations,  two  settling  basins,  and  canal  system.  No  construction  work 
Is  in  progress  at  present. 

Features  remaining  for  future  construction  are :  The  enlargement  of  the  power 
house  and  installation  of  additional  machinery ;  at  Buford-Trenton  unit,  exten- 
sion of  Highllne  Canal  and  construction  of  Lowllne  Canal  and  laterals  for  Irri- 
gation of  bottom  lands ;  at  Williston  unit,  construction  of  east  and  west  bottom 
canal  systems,  with  additional  intake  and  pumping  stations. 

SUMMABY  OF  GENEBAL  DATA  FOB  NORTH  DAKOTA  PUMPING 
PBOJECT  TO  JUNE  30,  1916. 
Areas: 

Irrigable  acreage  when  project  is  complete 26, 273 

Public  land  entered,  June  30.  1916 303 

Public  land  open  to  entry,  June  30,  1916 532 

Public  land  withdrawn.  June  30,  1916 78 

State  land,  June  30,  1916 1,  073 

Private  land,  June  3D,  1916 24,  287 

Acreage  service  could  have  supplied  season  of  1915 12, 239 

Estimated  acreage  service  can  supply,  July  1, 1917 12, 239 
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Finances : 

Estimated  cost  of  completed  project $1, 149, 880. 25 

Total  construction  cost  to  June  30,  1916 $739, 880. 25 

Per  cent  complete,  June  30, 1916 64 

Appropriations  for  fiscal  year  1917,  total ^ $50, 000. 00 

Estimated  per  cent  complete.  June  30, 1917 64 

Announced  construction  charges  per  acre $38. 00 


Appropriation,  fiscal  year  1916 $25, 000. 00 

Expenditures  during  fiscal  3'ear,  chargeable  to  1916  appro- 
priation— 

Disbursements $17, 624. 16 

Transfers 2, 163. 98 

$19,  788. 14 


Registered  liabilities  chargeable  to  1916  ap- 
propriation       1, 799. 84 


21, 587. 98 


Unencumbered  balance,  July  1,  1916 3.412.02 


Repayments : 

Ck>nstruction  charges — 

Accrued  to  June  30, 1916 47, 541. 24 

Collected  to  June  30, 1916 7, 631. 87 


Uncollected,  June  30, 1916 39, 909. 37 


Operation  and  maintenance  charges  (public  notice) — 

Accrued  to  June  30, 1916 24, 340.  51 

Collected  to  June  30, 1916 13, 025. 88 


Uncollected,  June  30, 1916 11, 314. 63 

Water  rental  charges — 

Accrued  to  June  30, 1916 2, 768. 35 

CJoUected  to  June  30, 1916 ^ 1, 946. 78 


Uncollected,  June  30, 1916 821. 57 


Power  earnings — 

Accrued  to  June  30, 1916 ^_-         75, 320. 95 

Collected  to  June  30, 1916 73, 145. 95 


Uncollected,  June  80, 1916 . 2, 175. 00 

Drainage : 

Miles  of  drains  built  to  June  80,  1916 ;  open 12. 7 

Expended  to  June  30,  1916,  on  drainage  works  completed 
and  uncompleted $3,  546. 95 

HISTORY  OF  CONSTRUCTION  AND  ENGINEERING  FEATUREa 

BUFORD-TSENTON  UNIT. 

Pumpinff  plants. — ^There  are  two  pumping  plants  on  the  project. 
The  intake  pumping  station  is  installed  on  a  barge,  which,  during 
the  irrigation  season,  is  moored  in  Missouri  River  and  contains  four 
pumping  units  designed  to  take  water  from  the  river  and  deliver  it 
through  riveted  stc^  discharge  pipes  provided  with  flexible  joints 
into  a  settling  basin  adjacent  to  the  river  and  extending  to  the  second 
pumping  station.  Station  2  contains  four  pumping  units  designed 
to  tske  water  from  the  settling  basin  through  a  horizontal  suction 
pipe  and  to  discharge  it  into  a  riveted  steel  pipe  connected  to  a  con- 
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crete-steel  pipe  leading  to  a  high-line  canal.  Electric  power  for 
the  operation  of  the  pumping  stations  is  delivered  from  the  Williston 
unit  over  a  transmission  line  to  a  bank  of  transformers  located  in 
station  2.  The  intake  pmnping  station  was  constructed  by  Govern- 
ment forces.  Pumping  station  2,  a  concrete  structure  63  feet  8  inches 
by  19  feet  8  inches  in  plan  and  about  27  feet  in  height,  was  con- 
structed under  a  contract  dated  March  26,  1907.  Proposals  for  the 
construction  of  this  station  were  opened  on  March  5,  1907.  The 
equipment  for  the  two  stations  was  furnished  under  contract  dated 
September  27, 1906.  Proposals  for  the  furnishing  of  this  machinery 
were  opened  on  September  10,  1906.  The  buildiuM  for  the  plante 
were  completed  and  machinery  installed  in  1907.  The  transmission 
line  was  constructed  by  Government  forces,  being  completed  in  the 
spring  of  1908. 

Canals  and  structures. — ^Proposals  for  the  construction  of  canals 
and  structures  were  opened  September  11,  1906.  But  one  proposal 
was  received  and  this  was  considered  excessive  and  was  rejected. 
A  readvertisement  was  made  and  proposals  were  opened  on  March  5, 
1907.  The  work  covered  by  the  specifications  was  divided  as  follows: 
Division  A,  structures  such  as  oridges,  culverts,  turn-outs,  drops, 
flumes,  and  all  excavation  and  embanlmient  required  for  the  high- 
line  canal  and  laterals  and  the  waste-water  ditches  on  bench  lands; 
division  B,  similar  work  required  for  the  low-line  canal ;  division  C, 
the  building  and  furnishing  of  the  pressure  pipe  leading  from  pump- 
ing station  2  to  the  high-line  canal ;  division  D,  the  construction  of 
Jumping  station  2.  A  contract  for  division  A  was  entered  into  on 
larch  26,  1907,  and  the  work  of  construction  was  completed  in 
November  of  the  same  year.  A  contract  for  division  B  was  entered 
into  on  May  21, 1907,  and  the  work  of  construction  was  completed  in 
September,  1907.  A  contract  for  division  C  was  entered  into  on 
March  22,  1907,  and  the  work  under  this  contract  was  completed  in 
October  of  that  year.  The  contract  for  division  D  was  dated  March 
26,  1907,  and  the  work  under  it  was  completed  in  1907.  A  contract 
for  constructing  the  embankment  for  the  settling  basin  was  executed 
May  21,  1907,  and  the  work  was  completed  the  following  September. 
No  construction  has  been  carried  on  since  July  1, 1910. 

WILLISTON    UNIT. 

Power  for  the  Williston  unit  is  developed  in  a  main  power  plant 
designated  as  station  1,  situated  about  3  miles  north  of  Williston 
and  close  to  a  lignite  coal  mine  owned  and  operated  by  the  Beclama- 
tion  Service.  The  intake  pumping  station,  known  as  station  8,  is 
located  on  a  barge  moored  in  Missouri  Eiver  during  the  irrigation 
season.  This  station  is  equipped  with  three  pumping  units  consist- 
ing of  centrifugal  pumps  or  30-second-foot  capacity  under  a  head 
of  30  feet,  direct  connected  to  3-phase,  2,200-volt  motors.  Water  is 
pumped  from  the  intake  to  a  settling  basin  through  discharge  pipes 
with  flexible  metallic  joints.  Pumping  station  2  is  located  on  the 
main  canal  1  mile  from  the  intake  and  contains  two  electrically 
operated  pumping  units.  Station  4  is  located  on  the  high-line  canal 
about  1  mile  from  station  2  and  contains  one  electrically  operated 
pumping  unit.  Pumping  station  1  is  located  at  the  end  of  the  main 
canal ;  is  built  in  connection  with  the  power  plant,  and  ccmtains  two 
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steam-turbine  pumping  units.    Three  circulating  pumps  supply  water 
to  two  surface  condensers  and  one  jet  condenser,  and  the  water,  after 

? massing  through  the  condensers,  may  be  discharged  into  a  canal  26 
eet  above  the  supply  canal  or  may  be  returned  to  the  equalizing 
reservoirs.  Stations  2  and  4  are  operated  with  current  at  220  volts. 
Proposals  for  the  construction  and  equipment  of  the  pumping  plants 
were  opened  on  August  14, 1906.  The  specifications  included  the  fol- 
lowing schedules:  Schedule  A,  boiler  plant  at  power  station;  schedule 
B,  steam-operated  pumps  at  power  station ;  schedule  C,  electric  gen- 
erating plant  at  power  station;  schedule  D,  transformers,  motors, 
and  pumps  for  station  2;  schedule  E,  transformers,  motors,  and 
pumps  for  station  3;  schedule  F,  3  miles  of  transmission  line;  and 
scheaule  G,  building  for  the  power  station.  The  work  for  schedules 
A,  B,  C,  D,  E,  and  G  was  let  m  three  contracts,  and  the  transmission 
line,  schedule  F,  was  built  by  Government  forces.  All  the  work  was 
completed  by  the  fall  of  1907, 

Proposals  for  the  construction  of  about  80  miles  of  canals  and 
laterals,  composing  the  distribution  system,  and  the  appurtenant 
structures,  including  2  pumping  stations,  pressure  pipes,  2  canal 
siphons,  2  canal  flumes,  bridges,  culverts,  and  turn-outs,  were  opened 
on  August  30,  1906.  The  work  was  let  in  one  contract  dated  Sep- 
tember 26,  1906,  and  the  construction  was  completed  early  in  1908. 
No  construction  work  has  been  carried  on  since  July  1, 1910. 

SEEPAGE  AND  DBAINAGE. 

There  is  a  small  seeped  or  water-logged  area  on  the  project  aggre- 
gating 336.76  acres ;  289.29  acres  lie  in  the  flat  or  bottom  lands  of  the 
Little  Muddy  and  57.46  acres  on  higher  ground  in  section  12,  just 
north  of  Williston. 

The  present  condition  of  the  affected  areas  is  due  in  very  small 
degree  to  irrigation.  Many  of  these  tracts  were  water-logged  before 
the  canals  were  constructed,  and  their  condition  now  is  not  much 
worse  than  it  has  been  for  many  years.  The  construction  of  waste 
drains  has  undoubtedly  relieved  somp  of  the  areas.  While  the  duty 
of  caring  for  water  drains  has  been  put  upon  the  water  users,  they 
have  not  shown  much  energy  in  keeping  them  clear  of  obstruction. 
Where  drains  have  been  constructed  by  the  United  States  to  the 
boundaries  of  tracts,  owners  have  seldom  carried  the  cuts  across  their 
lands  to  avail  themselves  of  the  opportunity  for  drainage. 

In  connection  with  the  work  oi  the  Board  of  Beview  an  examina- 
tion of  the  drainage  conditions  of  the  project  was  made  by  the 
drainage  engineer  m  August,  1915.  The  examination  was  neces- 
sarily somewhat  cursory,  because  of  the  limit  of  time,  but  the  re- 
port was  in  substance  as  herein  stated,  with  the  additional  estimate 
that  $50,000  would  be  the  ultimate  cost  of  a  system  satisfactorily  to 
drain  the  entire  irrigable  acreage  of  the  Williston  unit.  No  ex- 
penditure for  drainage  will  be  necessary,  however,  until  more  ex- 
tensive irrigation  has  developed  the  ultimate  requirements. 

ECONOMIES  OF  GOVEBNMENT  WOBK. 

Coal  mine. — ^The  feasibility  of  irrigation  in  North  Dakota  is 
largely  dependent  upon  fuel  supply,  since  no  gravity  projects  are  to 
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be  found  and  fuel  must  necessarily  be  one  of  the  largest  factors  of 
cost  in  a  pumping  project  where  power  is  generated  from  steam. 

In  the  fifth  annual  report  it  was  assumed  that  "  the  total  cost  per 
ton  delivered  at  the  plant  will  be  about  $1.25,  allowing  for  main- 
tenance of  mining  plant  and  tramway."  This  is  practically  the 
average  cost  of  coal  mined  by  private  enterprise  in  this  section  where 
the  demand  has  been  more  or  less  definitely  determined  and  mines 
are  operated  continuously.  Plants  purchasing  their  fuel  pay  $2.20 
to  $2.50  delivered. 

The  coal  mine  operations  have  been  conducted  at  a  great  dis- 
advantage, especially  during  the  first  five  years.  To  be  prepared 
for  the  estimated  demands  of  the  irrigation  seasons,  a  large  initial 
development  was  necessary.  The  erratic  and  indefinite  requirements 
resulted  in  expensive  upkeep  and  difficulty  in  securing  a  competent 
mine  force.  A  very  faulty  roof  made  excessive  timbering  costs.  It 
was  difficult  to  get  away  from  the  "country  bank"  methods  of 
mining  pursued  by  local  coal  mines. 

During  the  period  of  commercial  power  operations  there  has  been 
some  output  of  coal  in  every  month  and  a  gradual  reduction  of  cost 
has  been  effected.  A  more  systematic  plan  of  operation  has  been 
followed,  looking  to  a  reduction  in  development  to  be  maintained, 
the  continuous  employment  of  a  smaller  force,  and  other  economies. 
The  result  has  been  the  reduction  of  unit  cost  for  the  total  output 
from  $1.89  to  December  31, 1912,  to  $1,599  to  June  30, 1916.  The  unit 
cost  for  the  fiscal  year  1916  was  $1,115.  This  cost  for  an  average  out- 
put of  24  tons  per  day  makes  a  very  favorable  comparison  with  the 
average  costs  of  the  district  (approximately  $1.25)  for  an  average 
output  of  80  to  100  tons  per  day.  It  is  expected  that  there  will  be  a 
larger  consumption  of  coal  in  the  fiscal  year  1917  and  that  the  record 
as  to  unit  costs  will  be  further  improved.  It  is  readily  seen  that  if 
plant  and  coal  mine  were  operated  to  full  capacity  costs  would  com- 
pare favorably  with  those  of  the  largest  operations  in  Ihe  country. 

COMIIEBCIAL  POWEB. 

A  contract  with  the  city  of  yVilliston,  dated  October  16, 1912,  cov- 
ering the  delivery  of  surplus  electrical  energy  from  the  power  plant, 
was  in  force,  and  some  portion  of  the  plant  was  in  operation  the 
entire  year  to  furnish  energy  in  compliance  with  this  contract. 

Some  conditions  of  the  contract,  particularly  the  minimum  load 
requirement,  were  made  effective  March  1,  1916,  by  a  revision  of  the 
contract.  These  changes  insure  an  increased  profit  from  the  con- 
tract, the  upkeep  of  existing  works,  and  a  reduction  in  the  investment 
of  the  United  States  during  periods  of  nonirrigation,  and  give 
promise  of  successful  irrigation  operations  with  the  cooperation 
which  the  water  users  may  expect  to  effect. 

During  the  year  699,050  kilowatt-hours  of  electrical  energy  were 
delivered  to  the  city  swit<;hboard.  This  was  an  increase  of  167,200 
kilowatt-hours  or  31.4  per  cent  over  the  commercial  service  for  the 
previous  year.  During  this  period  five  interruptions  occurred  of  10, 
i,  J,  80,  and  2  minutes,  respectively.  The  10-minute  and  30-minute 
interruptions  were  by  the  request  of  the  city  to  admit  of  repairs, 
and  the  three  shorter  interruptions  were  due  to  circuit  breaker 
opened  on  account  of  lightning.  The  following  is  a  statement  of  the 
results  of  the  operation  of  the  contract  for  the  fiscal  year: . 
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Sale  of  commercial  power.  North  Dakota  pumping  project. 


Year  and  month. 


Cost. 


This 
moi^th. 


Total 
to  data. 


CoUactioos. 


This 
month. 


Total 
to  data. 


Proflt. 


This 
month. 


Total 
to  data. 


1915. 

Jnly 

August 

September 

October 

November 

December 

1916. 

January 

Februsoy 

March. 

April 

Miy 

June 


$1,751.74 
1,811.67 
1,793.75 
1,876.83 
3,l46w96 
2,30166 


1,717.77 
1,992.88 
2,628.87 
2,038.03 
2,070.21 
1,829.99 


850,896.43 
62,208.10 
54,00L85 
55,878.90 
58,025.86 
60,830152 


63,048.39 
64, 04a  67 
66,660.54 
68,707.57 
70,777.78 
73,60&87 


81,901.25 
2,143.75 
2,066.26 
2,132.60 
2,265.00 
3,414.00 


3,307.00 
2,13a0O 
2,175.00 
2,176.00 
2,175.00 
2,176.00 


851,162.45 
53,306.20 
56,372.45 
67,504.94 
50,769.95 
63,183.95 


64,490.05 
66,620.95 
68,795.96 
70, 97a  96 
73,145.96 
76,320.95 


8149.51 
332.08 
272.50 
255.67 
118.04 
100.34 


589.23 
137.62 
1453.87 
136.97 
104.79 
345.91 


8766.02 
1,098.10 
1,370.60 
1,626.06 
1,744.09 
1,853.43 


2,442.66 
2, 58a  28 
2,126.41 
2,263.38 
2,368.17 
2,714.08 


^L0S8. 


In  addition  to  the  above  gain  the  contract  returned  during  the  fiscal 
year  $684.46  of  the  cost  of  preparing  the  plant  for  winter  operation, 
$1,046.62  plant  depreciation  and  plant  arbitrary  charges,  and  $918.01 
cost  of  the  board  of  review,  a  total  of  $2,648.09. 

At  the  close  of  the  fiscal  year  some  new  motor  installations  are  be- 
ing made,  a  cooking  rate  t>ecomes  effective  and  a  new  city  lighting 
system  is  nearing  completion.  These  changes  will  have  an  almost 
immediate  effect  upon  the  load.  The  water  users  and  city  officials 
hope  that  the  increase  in  the  power  load  and  earnings  will  be  suf- 
ficient, after  properly  caring  for  depreciation  charges,  together  with 
the  payment  which  the  water  users  will  be  able  to  make,  to  secure 
the  operation  of  the  project  in  the  following  fiscal  year. 

OPERATION  AND  MAINTENANCK 

During  the  fiscal  year  1916  the  power  plantj  coal  mine,  and  trans- 
mission Ene  to  Wiliiston  were  operated.  Mamtenance  necessary  to 
the  proper  upkeep  of  all  public  property  was  conducted.  The  water 
users  were  unable  to  comply  with  the  requirements  of  the  Eeclama- 
tion  Commission  that  they  operate  the  irrigation  system  on  their  own 
account  or  guarantee  the  full  repayment  of  the  operation  and  main- 
tenance cost  at  the  close  of  the  irrigation  year ;  tneref  ore  the  pump- 
ing barges  were  not  launched  and  no  irrigation  operations  were  con- 
ducted. The  repayment  of  the  irrigation  costs  each  year  is  required 
by  the  reclamation  extension  act.  In  the  spring  of  1916  the  water 
users  estimated  that  they  would  be  able  to  accomplish  this,  but  the 
Reclamation  Commission  considered  the  estimate  not  ample  and  re- 
quired guarantee,  deposit,  or  assurance  against  loss,  which  the  water 
users  were  unable  to  ffive. 

Until  practically  all  the  irrigable  lands  of  the  Wiliiston  unit  are 
settled  and  prepared  for  irrigation  the  ability  of  the  project  to  re- 
turn the  operation  and  maintenance  costs  each  year  will  depend  upon 
the  profit  derived  from  operations  covered  under  the  title  "  Commer- 
cial power."  As  a  result  of  increases  to  be  made  in  the  power  load 
early  in  the  fiscal  year  1917  the  water  users  believe  they  will  be  able 
to  make  the  Wiliiston  unit  self-supporting. 
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Due  to  nonirrigation  in  1915  alfalfa  stands  suffered  and  there  was 
a  serious  shortage  of  hay  in  the  winter  of  1915-16,  which  was  un- 
usually severe;  considerable  loss  of  live  stock  resulted. 

Historical  review.  North  Dakota  pumping  project, 
WILLISTON  UNIT. 


1911 

1912 

1913 

1914 

1915 

1916 

Area  for  which  service  was  prepared  to 
supply  water 

8,180.31 

3,426.00 

77 

37 

4,290.70 

2,952.00 

1.22 

8,180.31 

323.00 

16 

18 

750.32 

278.00 

0.66 

8,189.31 

1,739.00 

54 

32 

3,637.74 

2,287.70 

1.31 

8,180.31 

1,056.00 

44 

30 

2,670.83 

1,791.50 

1.70 

8,189.31 

8,189.31 

Acreage  Irrigated 

Nninh«»r  nf  ^Lrms  Irrfg^ted. 

Miles  of  canal  operated 

Water  diverted  (acre-feet) 

Water  delivered  to  land  (acre-feet) 

Water  per  acre  of  land  irrigated  (acre-feet) . 

BUFORD-TRENTON  UNIT. 


Area  for  which  service  was  prepared  to 
supply  water 

4,049.00 

1,163.00 

21 

12.75 

1,472.00 

1.27 

4,049.00 

4,049.00 

4,049.00 

4,049.00' 

4,049.00 

Acreage  irrigated 

Number  of  &rms  hrlgated 

Miles  of  canal  operatMi 

Water  delivered  to  land  (acre-feet) 

Water  per  acre  of  land,  irrigated  (acre-feet) . 

** 

SETTLEMENT. 

Because  of  the  suspension  of  irrigation  operations,  settlement  of 
the  project  is  practically  stationary.  Some  very  material  improve- 
ments in  farm  property  have  occurred,  notably  in  better  types  of 
farm  dwellings,  barns,  and  silos.  Two  conditions  constitute  the  prin- 
cipal problem  to  be  solved,  viz.,  the  reduction  of  the  larger  holdings 
of  private  irrigable  lands  and  the  placing  of  actual  residents  upon 
them,  and  the  resumption  of  irrigation  operations.  The  conditions 
are  so  dependant  upon  each  other  that  they  must  be  worked  out 
together. 

Three  farmers'  clubs  are  active  upon  the  project.  A  cooperative 
creamery  and  ice  cream  factory  is  operated  in  Williston,  securing  its 
product  chiefly  from  alfalfa-fed  cows  of  the  project.  There  are  also 
a  farmers'  cooperative  elevator  and  a  tannery.  Settlement  data  of 
the  two  units  of  the  project  are  summarized  in  the  following  tables. 

Bettlement  data.  North  Dakota  pumping  project. 

WILLISTON  UNIT. 


Item. 


1912 


1913 


1914 


1915 


1916 


Total  number  of  farms  on  project 

Population 

Number  of  irrigated  farms , 

Number  operated  by  owners  or  managers. . 

Number  operated  by  tenants , 

Population 

Number  of  towns 

Population 

Population  in  towns  and  on  farms 

Number  of  public  schools 

Number  of  churches 

Number  of  banks 

Total  capital  stock 

Total  amount  of  deposits 

Total  number  of  depositors 


93 

172 

16 

8 

8 

48 

2 

4,700 

4,872 

5 
5 


101 

146 

54 

32 

22 

162 

2 

4,700 

4,846 

5 
3 


101 

146 

26 

18 

8 

72 

2 

4,700 

4,846 

6 

3 

$135,000 


101 

163 

44 

84 

10 

140 

2 

5,000 

5,163 

5 

6 

3 

8135,000 

$1,300,000 

I         3,000 


101 
175 


84 

10 

152 

2 

5,000 

5,175 

5 

0 

3 

8185,000 

81,500,000 

8,300 
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Settlement  data.  North  Dakota  pumping  project — Ontinued. 

BUFORD-TRENTON  UNIT. 


Item. 


1912       1918         1914 


1915 


1910 


Total  number  fenns  on  project 

Population 

Number  of  irrigated  farms 

Number  operated  by  owners  or  managers.. 

Number  operated  by  tena^its 

Number  of  towns 

Population 

Total  population  on  farms  and  in  towns 

Number  of  public  schools 

Number  of  churches 

Number  of  banks 

Total  capital  stock 

Amount  of  deposits 

Number  of  depositors 


19 
2 
2 
350 
403 
1 
2 
1 


10 

23 

2 

350 

419 

1 

2 

1 


19 

23 

2 

350 

420 

1 

2 

1 

S10,000 

$100,000 

200 


19 

23 

2 

400 

470 

2 

2 

2 

S20,000 

$115,000 

240 


43 

70 


19 

23 

2 

400 

470 

3 

2 

2 

$20,000 

$115,000 

240 


PBINCIPAL  CHOPS. 

Alfalfa  continues  to  be  the  principal  crop.  During  the  severe 
winter  of  1915-16  a  large  percentage  of  the  alfalfa  winter-killed  and 
will  probably  not  be  reseeded  until  irrigation  operations  are  resumed. 
The  acreage  in  truck  has  increased.  The  1915  crop  of  potatoes  was 
exhausted  early  at  high  prices.  Dairying  and  raising  cattle  and  hogs 
are  now  the  chief  activities  on  the  project.  Since  no  lands  were  irri- 
gated no  crop-yield  report  was  made. 

FINANCIAL  STATEMENT. 

[Financial  statement  in  detail,  showing  assets,  liabilities,  reserves,  and  capital,  given  in 

appendix,  p.  726.] 

Feature  C08t8  of  North  Dakota  pumping  project  to  June  30,  1916. 


Features. 


Sub- 
feature. 


Principal 
feature. 


Examination  and  surveys 

Lateral  system: 

Winistonunlt $141,292.90 

Buford-Trenton  unit 58,406.83 


Power  system: 
Wimston  unit— 

Coalmine 

WHliston  barse 

WiUiston  transmission  line 

Pmnping  substation  B 

Pumping  substation  A 

Powerhouse 

Transformer  station  at  barge 

Floating  boom  at  barge 

Boow  pontoon. 

Bitford-Trenton  unit— 

Buford-Trenton  transmission  line . . . , 

Bnford-Trenton  barge 

Pumping  substation  A 

Boom  and  soow  pontoon 

Extension  to  WHUston  power  house. 

Psnnaiient  improvements  and  lands: 

WOlistonunit 

Buford-Trenton  unit 


Operation  and  maintenance  charges  transferred  to  and  compounded  with  con- 
struction charges.. 


Gross  cost  of  construction  of  project  to  June  30, 1916 . 
Less  revenues  earned  during  construction  period: 

Rentals  of  buildings 

Bsntals  of  irrigating  water 

Contractors' freight  refunds 


Net  cost  of  oonstmction  of  project  to  June  30, 1916 733,841.36 


14,224.61 

89,647.14 

16,439.30 

8,281.60 

14,065.76 

176,803.30 

2,742.19 

772.64 

1,411.83 

25,345.99 
36,583.53 
36,127.77 
787.60 
76,329.36 


17,606.46 
5,850.18 


347.16 

196.75 

5,495.08 


144,969.88 
199,699.78 


449,562.1) 

23,466.59 
22,191.98 


739,880.25 


6,038.99 
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Estimated  cost  of  contemplated  tcork.  North  Dakota  pumping  project,  during 

fiscal  year  1917. 


"FttXans, 


Bab- 
featare. 


Prtnc^Md 
faatare. 


()pentlon  and  malntenanre  under  public  notice.. 

Mercantile  8torw!l!I!I!!I.!!! 

Hospitals 


l37,2aM.OO 
MO.  00 

i,96aao 
iaft.00 


Total- 


40,000.00 
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0.  T.  Pease,  project  manager,  Lawton,  Okla. 

LOCATION. 

Goanty:  Comanche. 

Townships :  2  and  3  N.,  Rs.  12  and  13  W.,  Indian  meridian. 
Railroads :  St.  Louis  &  San  Francisco ;  Chicago,  Rock  Island  &  Pacific. 
Railroad  station  and  estimated  population,  January  1,  1915:  Lawton,  Okla., 
8,000. 

WATEB  SUPPLY. 

Source  of  water  supply :  Medicine  Bluff  and  Little  Medicine  Bluff  Creeks. 

Area  of  drainage  basin:  110  square  miles. 

Annual  run-off  in  acre-feet  of  Medicine  Bluff  and  Little  Medicine  Bluff  Creeks 
at  site  of  proposed  diversion  dam :  Medicine  Bluff  Creek,  including  the  run-off 
of  Little  Medicine  Bluff  Creek  and  the  overflow  from  Lake  Lawtonka,  supplied 
by  Medicine  Bluff  Creek,  1915,  33,405  acre-feet  The  estimated  natural  run-off 
of  Medicine  Bluff  Creek  is  20,700  acre-feet,  which  includes  the  run-off  at  the 
proposed  diversion  dam  plus  the  amount  of  water  used  by  the  city  of  Lawton 
and  Fort  Sill  and  the  evaporation  on  the  reservoir. 

Reservoir:  Storage  capacity  of  top  20  feet  of  Lake  Lawtonka,  which  was 
built  by  the  city  of  Lawton,  Okla.,  for  domestic  use.  The  reservoir  has  a  total 
capacity  of  14,000  acre-feet  and  covers  an  area  of  1,082  acres.  The  reservoir  is 
formed  by  a  50-foot  masonry  dam,  which  stores  the  waters  of  Medicine  Bluff 
Creek,  and  it  is  estimated  that  the  capacity  of  the  top  20  feet,  which  the  city 
of  Lawton  agreed  to  donate  to  the  Government,  Is  12,000  acre-feet 

Irrigable  area :  Approximately  2,50C  acres  under  present  plan. 

AGBICULTT7BAL  AND  CLIMATIC  CONDITIONS. 

Length  of  irrigation  season :  April  1  to  October  31—214  days. 

Average  elevation  of  irrigable  area :  1,100  feet  above  sea  level. 

Rainfall  on  irrigable  area:  80  years,  average,  31  inches;  at  Lawton,  Okhu 
1915,  39.8  inches. 

Range  of  temperature  on  irrigable  area :  10""  to  110**  F. 

Character  of  soil  on  irrigable  area :  Clay  loam ;  rolling. 

Principal  products:  Garden  truck,  melons,  tomatoes,  cabbage,  onions,  sweet 
potatoes,  berries,  fruit,  forage  crops,  and  cotton. 

Principal  markets:  Lawton  and  Oklahoma  City,  Okla.;  Kansas  City  and  St 
Louis,  Mo. ;  Galveston,  Tex. ;  and  New  Orleans,  La. 

CHRONOLOGICAL  ST71CMABY. 

Reconnolssance  authorized  by  secretary  April  29,  1912. 

Reconnoissance  begun  June  12,  1912. 

Gauging  stations  were  established  at  Lake  Lawtonka  and  on  Little  Medicine 
Bluff  and  Medicine  Bluff  Creeks  during  the  summer  of  1912  and  an  evapora- 
tion raft  placed  on  Lake  Lawtonka.  Arrangements  were  made  with  the  United 
States  Geological  Survey  to  rate  the  streams  and  keep  records  of  rainfall, 
evaporation,  and  run-off.  An  automatic  gauging  station  was  placed  in  Medicine 
Bluff  Creek  in  the  winter  of  1914. 

An  allotment  of  $100,000  was  approved  by  the  Secretary  of  the  Interior  on 
January  24,  1914,  for  the  construction  of  the  project  under  certain  conditions. 
These  Included  the  formation  of  an  acceptable  water  users'  association,  the  sub- 
■crl|»tloii  of  about  1,900  acres  of  irrigable  land  in  a  compact  body  close  to  the 
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600  acres  of  Indian  school  land  to  be  included,  and  agreement  for  division  of 
holdings  into  small  farms. 

On  August  1, 1914,  an  act  of  Congress  was  passed  authorizing  the  inclusion  of 
600  acres  of  Indian  school  land  in  the  project. 

An  office  was  opened  at  Lawton,  Okla.,  and  surveys  begun  in  August,  1914, 
by  Mr.  P.  M.  Fogg,  engineer,  and  continued  to  February,  1915,  when  work 
was  discontinued. 

In  October,  1914,  a  soil  examination  was  made  of  the  irrigable  area  of  the 
project.  The  resultant  report  was  favorable  as  to  the  effect  of  irrigation 
on  the  soils. 

During  the  calendar  year  1915  the  water  users'  association  secured  sub- 
scription of  stock  covering  1,800  acres  of  land,  but  the  tracts  subscribed 
did   not  form   a  sufficiently   compact  body   to  i)ermit   economical   irrigation. 

Early  in  1916  it  was  determined  to  form  an  irrigation  district  under  the 
laws  of  Oklahoma  and  enter  into  a  contract  for  the  construction  of  irrigation 
works  to  serve  approximately  2,500  acres  of  private  lands. 

The  office  at  Lawton  was  reopened  May  15,  1916. 

IBBIGATION  PLAN. 

The  irrigation  plan  for  the  Lawton  project  provides  for  the  storage  of  the 
water  of  Medicine  Bluff  Creek  in  the  Lawton  Reservoir,  or  Lake  Lawtonka, 
the  top  20-foot  capacity  of  which  has  been  donated  to  the  Government  by  the 
town  of  Lawton  for  this  use,  and  the  direct  diversion  of  the  water  of  Little 
Medicine  Bluff  Creek,  a  diversion  dam  in  Medicine  Bluff  Creek  and  distribution 
of  the  water  through  a  canal  approximately  7  miles  long,  irrigating  about 
2,500  acres  in  the  vicinity  of  Lawton,  Okla.  The  area  to  be  irrigated  has 
not  been  definitely  selected  at  this  time,  but  will  be  adjacent  to  about  600 
acres  of  Indian  land  north  of  Lawton. 

STTMMABY  OF  GENERAL  DATA  FOB  LAWTON  PBOJECT,  TO  JTTNB 

30,    1916. 

Areas: 

Irrigable  acreage  when  project  is  complete 2,500 

Private  land,  June  30,  1916 2,500 

Finances : 

Estimated  cost  of  completed  project $160,000.00 

Total  construction  cost  to  June  30,  1916 $9,637.64 

Per  cent  complete,  June  30,  1916 6 

Appropriation  for  fiscal  year  1917,  total $51,000.00 

Allotment  for  construction,  fiscal  year  1917 $51,000.00 

Estimated  per  cent  complete,  June  80,  1917 38 

Appropriation,  fiscal  year  1916 $50,000.00 

Expenditures   during  fiscal   year,   chargeable  to   1916   appro- 
priation— 

Disbursements $709.63 

Transfers 231.87 

$941.50 

Registered  liabilities  chargeable  to  1916  appropria- 
tion       643.01 


Unencumbered  balance,  July  1,  1916 $48,415.49 

CONSTBUCTION  DUBINO  FISCAL  YEAB. 

Prelirrdnary  surveys. — No  field  work  of  any  description  was  done 
between  February,  1915,  and  June,  1916.  During  the  month  of 
June,  1916,  topography  was  taken  of  the  site  for  the  diversion  dam 
on  Medicine  6liiff  Creek;  numerous  bench  marks  were  established 
throughout  the  area  proposed  to  be  irrigated ;  and  a  contour  survey 
of  the  district  was  commenced. 
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7INAN0IAL  STATBXENT. 

IFlBUielal  Btatement  la  detail,  Bhowing  aBsets,  UabUltieB,  reserrct,  aad  capital,  glTSB 

in  appendix,  i^  796.] 

Feature  cosU  of  LawUm  project  to  June  SO,  1916. 


FeatursB. 


Sub- 
feature. 


Principal 


Examination  and  BorveyB 

Btontfe  works,  Lawton  ReMrrolr. 
CanaiiyBtem: 


Sirofsion  dam  ••.........•. 

Main  canal  and  struotures. . 


Lateral  syatem,  laterals  and  irrigable  lands.. 


Gross  cost  of  oonstroetion  of  project  to  Jane  90, 1916 

Less  reyennes  earned  during  constniopon  period,  profit  on  hospital  operatkms. 

Netooetofooostnictlonofprojectto  June  80, 1916 


1284.48 
3,688.20 


84,660.91 
85S.18 


2,022.77 
1,600.45 


0,646.64 
0.00 


0,637.61 


Bsiimated  cost  of  contemplated  work,  Lawton  project,  during  fiscal  year  1917. 


Features. 


Sab- 
feature. 


Principal 
featursa. 


Bxamlnatlon  and  surveys: 

PieliminarT  work 

Trao^phlo  surveys 

Hydrograpihio  records. ... . 
Csbal  and  lateral  surveys. 


Canal  systen: 

DtvcrslcMi  dam  and  headworks. 
Main  canal 


Mercantile  stores.. 
Hospitals 


Tvtal. 


81,000.00 

1,600.00 

600.00 

1,200.00 


18,600.00 
27,200.00 


84,800.00 


45,700.00 
600.00 
30O.QO 
200.00 


51,000.00 


eiSOQ**— 16 ^23 
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OEEGOH,  TTMATHIA  PEOJECT. 

H.  D.  Newell,  project  manager,  UeniiistoQ,  Ores. 

LOCATION. 

Counties:  Umatilla  and  Morrow. 

Townships :  4  and  5  N.,  Rs.  24,  25,  26,  27,  28,  and  29  B.,  Willamette  meridian. 
Railroads :  Oregon-Washington  Railroad  &  Navigation  Co. ;  Northern  Pacific. 
Railroad  stations  and  estimated  population  January  1,  1916 :  Hermiston,  600 ; 
Umatilla,  200. 

WATER  SUPPLY. 

Source  of  water  supply :  Umatilla  River. 
Area  of  drainage  basin :  1,610  square  miles.  . 

Annual  run-off  in  acre-feet:  Umatilla  River  at  Yoakum  (1,200  square  miles), 
1903  to  1915,  maximum,  723,000;  minimum,  250,000;  mean,  504,000. 

AGBICULTUBAL  AND  CLIMATIC  CONDITIONS. 

« 

Area  for  whicli  Service  is  prepared  to  supply  water,  season  of  1916:  19,000 
acres. 

Area  under  water-right  applications,  season  of  1916 :  14,100  acres. 

Length  of  Irrigation  season :  From  March  20  to  October  16 — ^210  days. 

Average  elevation  of  irrigable  area :  470  feet  above  sea  level. 

Rainfall  on  irrigable  area:  Average,  8.3  inches;  1915,  10.43  inches. 

Range  of  temperature  on  irrigable  area:  —28'*  to  115°  F.  (ordinary  mini* 
mum,  0°  F.) 

Character  of  soil,  irrigable  area :  Sandy  loam. 

Principal  products :  Alfalfa,  fruits,  berries,  vegetables. 

Principal  marlcets:  Portland,  Greg.,  and  Spokane,  Wash. 

LANDS  OPENED  FOB  IRRIGATION. 

Dates  of  public  notices  and  orders :  December  27, 1907 ;  August  8  and  Novem- 
ber 12,  1908;  April  3,  1909;  January  6,  1910  (two) ;  February  28  and  May  16. 
1911 ;  March  2  and  May  8,  1912 ;  March  3,  April  7,  Jutie  23,  July  15,  and  July 
21,  1913 ;  January  19  and  September  24,  1914 ;  February  25,  April  5,  and  Decem- 
ber 12,  1915  (two) ;  March  16,  April  12  (three),  May  12.  and  May  27,  1916. 

Location  of  lands  opened :  Ts.  4  and  5  N.,  Rs.  24,  25,  26,  27,  28,  and  29  E.,  Wil- 
lamette meridian. 

Present  status  of  irrigable  area  opened :  2,830  acres  entered  subject  to  recla- 
mation act ;  713  acres  open  to  entry ;  13,681  acres  private  land. 

Limit  of  area  of  farm  units :  Public,  40  acres ;  private,  160  acres. 

Duty  of  water :  2.8  acre-feet  per  acre  per  annum  at  the  farm. 

Building  charge  per  acre  of  irrigable  land :  $60,  $70,  and  $92. 

Annual  operation  and  maintenance  charge:  Varying  with  quantity  of  water 
used. 

CHRONOLOGICAL  SUMMARY. 

Reconnoissance  and  preliminary  surveys  begun  in  1903. 
Construction  recommended  by  board  of  engineers  October  27, 1905. 
Construction  authorized  by  Secretary  December  4,  1905. 
Diversion  dam  and  feed  canal  completed  August,  1907. 
Cold  Springs  Dam  completed  June,  1908. 
First  Irrigation  by  Reclamation  Service  season  of  1908. 
Construction  of  west  extension  authorized  December  22,  1913. 
West  Extension  (Three  Mile  Falls)  Diversion  Dam  completed  November  28, 
1914. 
West  Extension  Main  Canal  completed  June,  1916. 
854 
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Entire  project  (Including  west  extension)  79.6  per  cent  completed  June  30, 
1916. 

IRRIGATION  PLAN. 

The  irrigation  plan  of  the  Umatilla  project  provides  for  the  diversion  of  water 
from  the  Umatilla  River  above  Echo,  Oreg.,  through  a  feed  canal  24.5  miles 
long,  into  a  storage  reservoir.  Water  is  diverted  from  the  reservoir  through  an 
outlet  canal,  also  from  the  feed  canal  by  means  of  a  by-pass  connecting  the  feed 
and  outlet  canals.  Water  is  also  diverted  from  the  Umatilla  River  by  the  Max- 
well Canal,  heading  near  Butter  Creek,  and  delivered  Into  a  distribution  system 
from  the  reservoir,  thus  watering  land  in  the  Umatilla  and  Columbia  River 
Valleys  near  Hcrmiston,  Oreg.  In  addition  some  10,000  acres  bordering  the 
Columbia  River  In  the  vicinity  of  Umatilla  and  Irrlgon,  Oreg.,  will  be  watered 
by  ft  canal  diverting  from  the  Umatilla  River  about  halfway  between  Hermlston 
and  Umatilla. 

The  United  States  Intends,  for  and  In  connection  with  the  project,  to  use  the 
w^aste,  seepage,  spring,  and  percolating  water  arising  within  the  same,  and 
asserts  a  right  thereto  by  virtue  of  Its  reservation  of  all  unappropriated  waters 
of  the  project  source  of  supply  and  of  Its  appropriation  of  said  waters  In  accord- 
ance with  the  State  law,  heretofore  made,  for  the  purpose  of  the  project. 

The  features  which  have  been  completed  are  the  diversion  works  above  Echo, 
feed  canal,  Cold  Springs  Dam,  by-pass,  diversion  works  for  the  Maxwell  Canal, 
diversion  works  for  the  west  extension,  main  distributary  from  Cold  Springs 
Reservoir,  main  distributary  for  the  west  extension,  and  laterals  for  the  irri- 
gable area  now  opened.  Four  drain  ditches  have  been  built.  The  main  con- 
struction work  In  progress  is  the  building  of  laterals  for  the  west  extension. 

SXnSMABY  OF  GENERAL  DATA  FOR  UMATILLA  PROJECT  TO  JUNE 

30,  1016. 

Areas : 

Irrigabl?  acreage  when  project  Is  complete 86,301 

Public  land  entered,  June  30,  1916 2,830 

Public  land  open  to  entry,  June  30,  1916 713 

Public  land  withdrawn,  June  30,  1916 4,228 

Private  land,  June  30,  1916 28,  530 

Acreage  service  could  have  supplied  season  of  1915 16, 000 

Addition  In  fiscal  year,  1916 3, 000 

Estimated  addition  In  fiscal  year,  1917 3, 000 

Estimated  acreage  service  can  supply  July  1,  1917 20, 000 

Acreage  actually  Irrigated,  season  of  1915 5,306 

Acreage  cropped  under  irrigation,  season  of  1915 3,603 

Crops: 

Value  of  Irrigated  crops,  season  of  1915 $104, 653. 44 

Value  of  Irrigated  crops,  per  acre  cropped 29. 04 

Finances : 

Estimated  cost  of  completed  project $3,  841, 324.  78 

Total  construction  cost  to  June  30,  1916 $2,175,592.24 

Per  cent  complete,  June  30,  1916 79. 6 

Appropriation  for  fiscal  year  1917,  total $235, 000.  00 

Allotment  for  construction,  fiscal  year  1917 $180, 000. 00 

Announced  construction  charges  per  acre $60. 00,  $70. 00,  $92. 00 

Appropriation,  fiscal  year  1916 $366,000.00 

Expenditures  during  fiscal  year,  chargeable  to  1916  appro- 
priation— 

Disbursements $234, 074. 23 

Transfers 12, 981. 06 

$247, 055. 29 

Registered    liabilities    chargeable   to   1916 

appropriation 29,215.73 

$276, 271. 02 


Unencumbered  balance,  July  1,  1916 $80,728.98 
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Repayments : 

Construction  charges — 

Accrued  to  June  30,  1916 $47,521.88 

Collected  to  June  30,  1916 $28,238.40 

Uncollected,  June  30,  1916 $19, 282. 98 

Operation  and  maintenance  charges  (public  notice) — 

Accrued  to  June  30,  1916 $84, 756. 64 

Collected  to  June  30,  1916 $69, 066. 56 

Uncollected,  June  30,  1916 $15, 690. 08 


Water  rental  charges — 

Accrued  to  June  30,  1916 $8,477.94 

Collected  to  June  30,  1916 $8, 474. 45 


Uncollected,  June  30,  1916 $3. 49 


Drainage : 

Estimated  acreage  damaged  by  seepage  to  June  30, 1916 200 

Miles  of  drains  built  to  June  30,  1916,  open 10 

Estimated  acreage  protected  by  drains  built  to  June  30,  1916,  2, 000 

Estimated  acreage  to  be  protected  by  authorized  system 2, 000 

Expended  to  June  30,  1916,  on  drainage  works,  completed 
and  uncompleted $57, 888. 48 

HISTORY  OF  CONSTRUCTION  AND  ENGINEERING  FEATURES. 
DIVERSION  DAM  AND  FEED  CANAL. 

The  diversion  dam  at  the  head  of  the  feed  canal  is  a  Iom^  concrete 
weir  on  crib  work  400  feet  long.  The  closure  of  the  river  channel  is 
completed  by  an  earth  embankment,  with  rock-fill  protection,  8  feet 
high  above  the  crest  of  the  weir. 

Proposals  for  the  construction  of  the  canal  and  about  1,300  feet 
of  the  by-pass  canal,  together  with  appurtenant  structures,  includ- 
ing the  diversion  dam,  headworks,  sand  gates,  regulating  weir,  rail- 
road crossing,  ditch  crossings,  bridge  piers,  and  by-pass  weir,  were 
opened  on  June  29,  1906.  A  contract  for  the  work  was  executed 
and  work  was  begun  on  September  1,  1906,  and  the  constniction 
was  completed  on  August  6,  1907.  In  addition  to  the  work  by  con- 
tract some  work  on  the  structures  was  done  by  Government  forces, 
and  because  of  excessive  seepage  5,800  linear  feet  of  full  concrete 
lining  and  3,700  linear  feet  of  side  lining  were  placed  in  the  canal 
by  Government  forces  during  the  seasons  of  1908  and  1909. 

On  May  13,  1913,  contract  was  entered  into  with  Joseph  Cunha, 
of  Echo,  Oreg.,  whereby  in  consideration  of  $10,000  being  paid  by 
Cunha  certain  improvements  and  enlargements  would  be  made  to 
the  feed  canal  so  the  water  for  power  purposes  could  be  delivered 
to  Cunha  at  the  Echo  Mills.  Payment  of  the  $10,000  was  promptly 
made.  Over  4,000  feet  of  the  lower  bank  of  the  canal  were  lined 
with  concrete  3  inches  thick;  the  culvert  under  the  railroad  track 
was  enlarged.  The  outside  wall  of  the  semicircular  conduit  was 
raised  1  foot  and  a  turnout  provided.  In  addition  from  time  to 
time  various  stretches  of  the  feed  canal  have  been  lined.  Since  June 
30,  1910,  there  have  been  placed  2,600  linear  feet  of  full  concrete 
lining  and  29,350  linear  feet  of  side  lining.  In  all  8,400  linear  feet 
of  full  concrete  lining  and  32,000  linear  feet  of  side  lining  have 
been  laid,  involving  the  placing  of  65,390  square  yards  or  5,667  cubic 
yards  of  concrete. 
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COLD  SPRINGS   DAM. 

Cold  Springs  Dam,  located  about  6  miles  from  Hermiston,  is  an 
earth  and  gravel  embankment  having  an  extreme  lengjth  of  over  8,800 
feet  and  a  maximum  height  of  98  feet.  The  maximum  depth  of 
water  in  the  reservoir  formed  by  the  dam  is  88  feet  and  the  spillway 
crest  is  at  an  elevation  61^  feet  above  the  bottom  of  the  outlet 
conduit. 

Plans  for  the  dam  were  prepared  during  the  winter  of  1905-6,  and 
proposals  for  construction  were  opened  on  June  28,  1906.  All  bids 
were  rejected  and  the  work  was  readvertised.  The  bids  received 
under  the  readvertisement  were  also  considered  excessive  and  were 
rejected,  and  the  construction  of  the  dam  by  Government  forces 
was  authorized.  Work  was  begun  late  in  the  fall  of  1906  and  the 
building  of  the  embankment  was  commenced  on  May  11,  1907,  and 
was  completed  in  June,  1908. 

The  reservoir  has  been  operated  continuously  without  any  repairs 
worthy  of  mention.  A  little  tile  drainage  has  been  placed  near  the 
toe  of  the  dam.  This  has  effectively  cared  for  all  seepage  and  ren- 
dered the  ground  adjacent  to  the  dam  solid  at  all  times  of  the  year, 
although  the  reservoir  has  been  substantially  full  each  year  but  one 
since  1910. 

DISTRIBUTION  SrSTEM. 

Water  is  distributed  to  the  irrigable  lands  on  the  Umatilla  project 
by  means  of  three  canal  systems.  The  system,  the  construction  of 
which  was  undertaken  first  by  the  Keclamation  Service,  consists  of  a 
main  canal  heading  at  Cold  Springs  reservoir  and  also  connected  to 
the  feed  canal  by  a  by-pass,  together  with  the  necessary  laterals  and 
conduits.  The  second  canal  system  diverts  water  from  Umatilla 
River  near  the  mouth  of  Butter  Creek,  reaches  the  irrigable  land  in  a 
distance  of  2^  miles,  and  in  an  additional  distance  of  8  miles  com- 
pletely merges  with  the  reservoir  canal  system.  The  canal  diverting 
from  the  Umatilla  River  was  formerly  owned  by  the  Maxwell  Land 
&  Irrigation  Co.  and  was  acquired  by  the  United  States  through 
purchase. 

Proposals  for  the  excavation  of  two  schedules  of  the  distribution 
system,  involving  the  removal  of  about  245.000  cubic  yards  of  mate- 
rial, were  opened  on  October  1, 1906.  A  contract  for  the  work  under 
the  first  schedule,  including  the  excavation  of  about  130,000  cubic 
yards  of  material,  was  executed  in  October,  1906.  The  bids  for  the 
second  schedule  were  rejected,  the  work  was  subdivided  into  six*  sec- 
tions and  readvertised,  the  proposals  being  opened  on  November  30, 
1906.  The  work  on  the  six  sections  was  undertaken  under  three  con- 
tracts. The  two  schedules,  involving  about  34  miles  of  canals,  were 
completed  in  June,  1908.  Extension  of  the  lateral  system,  involving 
the  excavation  of  about  70,000  cubic  yards  of  material,  was  con- 
tracted for  in  November,  1907.  During  the  winter  of  1908-9,  10 
miles  of  canals  and  laterals  for  the  distribution  of  water  on  the 
second  unit  were  built  by  Government  forces.  This  work  involved 
the  excavation  of  about  60,000  cubic  yards  of  material.  Duiing  the 
winter  of  1909-10,  7  miles  of  canals  and  laterals,  involving  the  exca- 
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vation  of  about  30,000  cubic  yards  of  material,  were  constructed  by 
Government  forces. 

During  the  winter  of  1910-11,  5  miles  of  lateral  were  built  by 
Government  forces  to  extend  the  distribution  system  over  the  fourth 
unit. 

On  account  of  the  sandy  soil  and  excessive  seepage  loss  a  consider- 
able portion  of  the  distribution  system  has  been  lined  with  concrete 
or  mortar  from  IJ  inches  to  2  inches  thick.  Some  work  has  been  done 
each  year.  In  addition  4,000  linear  feet  of  30-inch,  15,800  linear  feet 
of  20-inch,  and  21,000  linear  feet  of  16-inch  cement  pipe  have  been 
laid  acting  under  heads  of  20  feet  or  less;  also  3,800  linear  feet  of 
20-inch  and  4,100  linear  feet  of  16-inch  wood  pipe  have  been  laid. 
Some  of  the  wood  pipe  acts  under  heads  as  great  as  90  feet.  In  all, 
nearly  22  miles  of  distributaries  have  been  fully  lined  with  concrete 
or  mortar  and  about  5  miles  lined  on  one  side,  requiring  the  placing 
of  158,000  square  yards,  or  7,140  cubic  yards,  of  concrete. 

MAXWELL  DIVERSION    DAM. 

In  the  fall  of  1913  the  old  diversion  works  of  the  Maxwell  system 
were  replaced  by  concrete  headworks,  and  one  quarter  of  a  mile  of 
the  upper  end  of  the  canal  was  reconstructed.  The  total  cost  of  the 
diversion  works  was  $4,400.  Four  hundred  and  seventy  cubic  yards 
of  material,  largely  indurated,  were  removed  from  the  river  bed,  and 
183  cubic  yards  or  reinforced  concrete  were  placed.  In  the  fall  of 
1915  the  aiversion  works  were  improved  by  the  construction  of  a 
concrete  weir  2  feet  in  height.  The  work  mvolved  the  placing  of 
42  cubic  yards  of  concrete. 

WEST  EXTENSION. 

On  June  10,  1913,  the  Secretary  of  the  Interior  gave  tentative  ap- 
proval of  the  west  extension  by  authorizing  a  10,000-acre  unit,  con- 
tingent upon  certain  arrangements  being  executed  with  the  Oregon 
Land  &  Water  Co.  The  proposed  court  order  pledging  the  above 
holdings  was  approved  by  the  Secretary  November  7,  1913. 

Main  canal. — On  December  22,  1913,  authority  was  received  to 
begin  grading  on  the  main  canal.  Advertisements  were  issued 
promptly  for  the  necessary  equipment,  and  the  work  was  begun  early 
m  January.  By  June  30,  1916,  the  main  canal,  concrete  lined 
throughout,  was  completed.  Its  length  is  26.6  miles,  and  its  con- 
struction involved  the  excavation  of  656,000  cubic  yards  of  material 
and  the  placing  of  36,200  cubic  yards  of  concrete. 

Three-mile  Falls  Diversion  Dam. — ^The  board  which  passed  on 
the  plans  for  the  Three-mile  Falls  Diversion  Dam  submitted  its 
report  on  January  27,  1914.  Messrs.  D.  C.  Henny,  A.  J.  Wiley, 
E.  G.  Hopson^  and  H.  D.  Newell  were  members  of  the  board.  Plans 
and  specifications  were  issued  February  25,  1914.  Proposals  were 
opened  M^  28, 1914.  The  lowest  bidder  was  Morrison-Knudsen  Co., 
01  Boise,  Idaho,  to  whom  the  contract  was  awarded.  Construction 
began  early  in  July,  and  the  dam  was  finished  the  early  part  of 
November.  Its  construction  involved  the  excavation  of  6,700  cubic 
yards  of  material,  mostly  rock,  and  the  placing  of  4,160  cubic  yards 
of  concrete.     The  dam  is  of  multiple-arch  type,  consisting  of  40 
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arches  supported  by  piers  placed  20  feet  center  to  center.  The 
maximum  height  of  the  dam  above  stream  bed  is  24  feet  The  total 
cost  of  the  dam  is  $78,600,  including  all  rights  of  way. 

DRAINAGB. 

During  the  season  of  1908  water  was  first  turned  into  the  dis- 
tribution system.  Excessive  seepage  losses  were  at  once  apparent, 
particularly  around  the  large  pothole  close  to  Hermiston.  By  the 
end  of  the  season  a  small  pond  nad  formed  having  a  maximum  area 
of  perhaps  1  acre.  During  1909  conditions  became  much  worse.  By 
the  end  of  September  fully  240  acres  were  submerged.  As  the 
necessity  for  comprehensive  drainage  was  apparent,  a  recommenda- 
tion was  made  on  October  15  for  an  'allotment  of  $15,000  for  a  main 
drain.  During  the  fall  of  1909  and  spring  of  1910  considerable  work 
was  done.  From  time  to  time  additional  funds  were  allotted.  In 
January,  1912,  a  drag  line  excavator  was  transferred  from  the 
Klamath  project.  The  Hermiston  drain  was  deepened  and  en- 
larged* During  1911  a  small  drain  was  built  in  the  northeastern 
portion  of  the  project,  and  in  the  spring  of  1912  an  additional  drain 
was  also  built  m  the  same  vicinity.  In  all,  four  main  drains  have 
been  built,  having  an  aggregate  length  of  10  miles;  295,000  cubic 
yards  of  material  have  been  moved,  the  cost  to  date  bein^  $57,900. 
The  drainage  provided  has  in  general  been  adequate  to  hold  the  level 
of  ground  water  to  safe  limits.  The  remaining  draina^  should  be 
penormed  by  the  individual  water  user  or  by  small  districts  com- 
posed of  a  number  of  water  users. 

CONSTBUCTIGV  DUBINa  7ISCAI.  YBAB. 

Feed  ocmdL — ^Two  hundred  and  oxty-nine  linear  feet  were  lined 
with  concrete  on  one  side;  the  volume  of  concrete  plac«Ml  amounted 
to  65  cubid  yards. 

Distribution  system, — ^Five  thousand  one  hundred  and  forty-four 
linear  feet  of  fuU  lining  and  2,746  linear  feet  of  side  lining  were  laid, 
involving  the  placing  of  404  cubic  yards  of  concrete.  Sii  thousand 
and  forty-nine  linear  feet  of  16-inch  and  8,615  linear  feet  of  20- 
inch  pipe  were  laid,  largely  as  supplemental  construction  for  various 
small  groups  of  water  users.  A  concrete  weir  was  built  at  the  Max- 
well Dam,  involvingthe  placing  of  42  cubic  yards  of  concrete. 

West  extension.— Eleyen  and  six-tenths  miles  of  main  canal  were 
built  and  lined  with  concrete  3  inches  thick;  7.66  miles  of  laterals 
were  built  and  lined  with  concrete  1^  and  2  inches  thick.  In  addi- 
tion 1,270  linear  feet  of  16-inch  and  680  linear  feet  of  20-inchpipe 
were  placed,  part  in  a  pipe  drop,  the  rest  in  a  pipe  turnout.  Work 
ddae  on  the  west  extension  involved  the  placing  of  16^98  cubic 
yards  of  concrete. 

OPEBATION  AND  MAINTENANOE. 

Diversion  of  water  to  the  feed  canal  for  storage  purposes  was 
resumed  November  20,  1916,  and  was  continued  until  June  16.  On 
the  27th  diversion  was  again  possible,  due  to  heavy  rains,  and  the 
canal  was  operated  throughout  the  remainder  of  tne  month.  Ex- 
treme cold  and  snow  prevented  delivery  of  water  to  the  reservoir 
for.  18  days  in  January  and  13  days  in  February;  58,700  acre- feet 
were  diverted  for  storage  purposes,  of  which  49,650  acre-feet  reached 
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the  reservoir.  The  reservoir  was  substantially  full  by  April  8  and 
so  maintained  until  the  middle  of  June.  Available  storage  on  June 
30  was  46,300  acre-feet.  Delivery  of  water  to  the  distribution  eas- 
tern began  on  April  1;  the  total  discharge  from  the  reservoir  to 
June  30  was  14,890  acre-feet.  Delivery  of  water  to  the  Harwell 
Canal  began  on  April  6 ;  the  total  diversion  to  June  30  amounted  to 
11,000  acre-feet.  The  area  of  irrigable  holding  on  that  portion 
of  the  project  east  of  the  Umatilla  River  is  estimated  to  be  10,000 
acres,  and  the  area  actually  irrigated  6,500  acres. 

West  ea^^n^um.— ^Practically  no  water  was  diverted  into  the  main 
canal  for  irrigation.  A  small  head  has  been  run  for  construction 
purposes.  Since  June  1,  1916,  400  acres  having  vested  water  rights 
from  the  system  of  the  Oregon  Land  &  Water  Co.  have  been  served 
by  the  United  States. 

HUiorical  review,  Umatilla  project. 
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Acreage  for  which  serrioewMiireptfed  to  supply  water 

Acreage  Irrigated 

miea  of  canal  operated 

Water  diverted(ecre-feet) 

Water  delivered  to  land  (acre-feet) 

Pw  acre  of  land  Irrigated  (acre-feet) 


17,253 

8,  MO 

112 

78,060 

34.100 

6.70 


17,262 

4,000 

112 

00,000 

38.000 
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18,300 

6,000 

112 

81,600 

42.250 

i46 


17,587 

5,100 

112 

50,000 

36.300 

7.10 


16,000 
6^300 
112 
80,260 
20,650 
6.67 


20,000 
6,000 
147 
70,000 
S3!O0D 
6.50 


SETTLEMENT. 

The  total  population  of  the  project  in  1915  was  1,600,  about  600 
living  in  the  corporate  limits  of  the  city  of  Hermiston.  Settlement 
has  advanced  slowly.  On  May  12,  1916,  a  public  notice  was  issued 
announcing  that  homestead  entries  might  be  made  and  water-right 
applications  would  be  receivable  on  June  14  for  about  2,800  acres 
of  land  conti^ous  to  the  main  canal  of  the  west  extension.  Seven 
tracts  of  public  land  were  filed  upon,  totaling  156.6  acres.  There  re- 
main open  for  entr^  29  tracts  with  a  total  irrigable  area  of  712.7  acres. 
The  Northern  Pacific  Co.  placed  about  400  acres  of  land  on  the  market 
at  prices  of  $20  an  acre  and  less.  Several  tracts  were  bought 
promptly,  but  no  water-right  applications  therefor  had  been  made 
at  the  dose  of  the  fiscal  year. 

Settlement  data,  Umatilla  project. 
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220 

178 
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128 
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721 
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1,671 

2 

4 
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4 
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$26,000 

825,000 
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1016,  ee- 


Total  number  of  farms  on  project  ^. . . 

Population 

Number  of  Irrigated  farms 

Operated  by  owners  or  managers 

Operated  by  tenants. 

Population .^ 

Number  of  towns.  ^ 

PopuiatioQ 

Population  In  towns  and  on  (arms. .. 

Number  of  pabliesohools 

Number  of  ohurobes 

Number  of  banks 

Total  capital  stock 

Total  amount  of  deposits 

Total  number  of  depositors 


640 
000 

850 
240 
110 
000 

3 

000 

1,800 

6 

6 

1 

126,000 

185,000 

600 


t  Number  of  water-right  applications  and  rental  contracts. 
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PBINOTPAIi  CHOPS. 

During  1915  approximately  5,300  acres  were  irrigated  and  8,600 
acres  cropped,  the  diflference  being  mainly  young  orchards.  The 
value  of  crops  was  $104,600,  as  compared  with  $88,000  during  1914. 
The  year  was  generally  favorable  for  crop  growth.  Little  damage 
was  done  by  grasshoppers,  there  having  been  a  marked  improvement 
over  the  two  preceding  years.  Rabbits  caused  considerable  loss, 
especially  on  the  outskirts  of  the  project. 

The  agricultural  situation  for  1916  is  promising  except  to  those 
growing  peaches  and  apricots.  Extreme  cold  during  January  caused 
much  damage  to  peach  trees,  besides  generally  killing  the  peach  and 
apricot  crop.  Persistent  winds  have  made  spring  seeding  difficult. 
The  cold  winter  resulted  in  exhausting  the  hay  crop  of  1915,  so 
there  are  ^ood  prospects  that  growers  will  receive  more  than  the 
average  price  for  alfalfa. 

Crop  report  UmatiUa  project,  Oregfm,  year  of  1915. 


Crop. 


Ana 

(acrw). 


Unit  of 
yield. 


Yields. 


Total. 


Average 
per  acre. 


Values. 


Per  unit 
of  yield. 


Total. 


Per  acre. 


i22S?::::::::::::::::::: 

Clover  hay 

Corn^IndJan 

Com,  fodder 

Clover  seed 

Oarden 

Hav,  other 

Onians'.''.!'.!!*!'.!!!*.!!!!! 

Peaohes 

P»ars 

Potatoes 

Pasture ..• 

Sn^ltruits 

Sof^Hiin 

Wheat 

MisoeUanaons 

LissdnpUeated  areas 

Total  erapped  acreage 


Irrintadf-noorop: 
Tall  plowed... 
Miscellaneous.. 


2,390.8 

53.6 

72 

4.6 

113.8 

67.2 

2 

87.9 

108.6 

27.4 

2 

130.6 

8.6 

66.4 

378.6 

40.1 

10.8 

0 

90.6 
74.6 


Tooa...., 
Pounds.. 
Bushels. 

Tons 

Bushels. 

Tons 

Bushels. 


0,141 
16,400 
1900 

15.5 
8,778 
252 
7 


8.8 
306.7 
26.4 
3.4 
33.3 
3.8 
8.6 


$8.07 

.02 

.60 

8.00 

.954 

3.69 

12.60 


Tons...., 

...do 

Bushels. 
Pounds., 

...do 

Bushels. 


209.7 

160 

470 

276,800 

6,060 

6,970 


1.2 

5.5 

235 

3,119.4 

711.8 

107.8 


6.66 
10.06 
.60 
.007 
.03 
.61 


Pounds. 
Bushels. 
..do 


42,830 
432 
260 


1,068.1 
41.9 
28.9 


.049 
.766 
.80 


173,768 

328 
1,140 

124 
3,604 

930 

87 

3,585 

1,396 

1  509 

282 
1,987 

181 
3,642 
6,772 
2,099 

331 

208 
3,729 


130.78 
6.13 
15.83 
27.56 
81.81 
13.84 
48.76 
04.60 
8.24 
66.07 

141.00 
14.83 
21.86 
65.67 
16.25 
50.12 
32.12 
23.11 
37.49 


8,608.4 


Total  and  average. 


104,653 


29.04 


Areas. 


Newaliialfa. 
Nonbearing  orchard . . 
Less  duplicated  areas. 

Totallrrlgafeed  acreage 


84 

264.6 
416.6 
1,060 
122 


Total  irrigable  area  fxnns  reported . 
Totalirrigated  areafkffmsreported*. 

Under  water-right  applications. 

Under  rental  oontraoni 


6,306.4 


Under  rental  contracts  (sandy 

area). 
Miscellaneous'. 
Total  cropped  area  farms  reported.. 


Acres. 


Farms. 


Per  cent 

of 
project.* 


9,098.1 

6,806.4 

4,116.6 

193.7 

76a  7 

246.4 
3,603.4 


306 
806 


6 
806 


67.0 

81.3 

24.3 

1.1 

4.4 

1.6 
l&S 


>  Per  cent  based  on  17,000  acres. 

*  Eight  farms  are  partly  under  water-right  application  and  partly  under  rental  contract. 

>  Under  Maxwell  water  right,  179  awes;  under  departmoital  regulations,  83.4  acres;  vested  water  right. 
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PUBLIC  NOTICES  AND  OBDEBS. 
PUBLIC  NOTICE,  DECEMBER   16,   10 15. 

1.  Under  the  provisions  of  the  reclamation  act  of  June  17,  1902 
(32  Stat.  388),  and  acts  amendatory  thereof  or  supplementary  there- 
to, particularly  section  4  of  the  reclamation  extension  act  of  August 
13,  1914  (38  Stat.  686),  it  appears  that  a  majority  of  the  water-n^ht 
applicants  and  entrymen  in  district  No.  1  of  the  Umatilla  project 
have  made  agreements  providing  for  an  increase  in  the  cost  of  con- 
struction in  the  sum  of  $7.25  for  the  construction  of  cement-lined  dis- 
tributaries. The  said  agreements  are  hereby  ratified  and  the  said  in- 
crease in  the  construction  charge  is  hereby  made  eflfective  in  accord- 
ance with  the  conditions  of  the  said  contract  as  follows : 

2.  The  lands  in  district  No.  1  are  described  as  follows: 

Sec.  5.  T.  4  N.,  R.  29  E.,  W.  M. :  l^SSi«. 

SE.  i  SW.  i  NW.  J 10 

SE.  i  N.  1  SW.  i  NW.  i  and 

SW.  i  SW.  i  NW.  i 18 

NW.  i  NW.  i  SW.  1 10 

NE.  i  NW.  i  SW.  i 10 

Sec.  6,  SE.  i  SE.  i  NE.  i 10 

3.  The  construction  charge  for  all  water-right  applicants  and  entry- 
men  in  said  district  shall  be  increased  $7.25  per  irrigable  acre. 

4.  The  said  increase  of  $7.25  per  acre  shall  be  added  to  the  construc- 
tion charge  and  distributed  over  the  remaining  unpaid  installments 
of  construction  charges,  payment  of  said  $7.25  per  irrigable  acre  to 
be  made  in  the  following  manner : 

Two  per  cent  shall  be  added  to  the  installment  of  such  construc- 
tion charge  becoming  due  December  1,  1915,  and  to  each  installment 
becoming  due  each  year  thereafter  up  to  and  including  the  install- 
ment due  December  1,  1917. 

Four  per  cent  shall  be  added  to  the  installment  becoming  due 
December  1,  1918,  and  to  the  installment  becoming  due  December 
1, 1919. 

Six  per  cent  shall  be  added  to  the  installment  becoming  due  De- 
cember 1, 1920,  and  to  each  installment  becoming  due  each  year  there- 
after up  to  and  including  the  installment  due  December  1, 1982. 

Eight  per  cent  shall  \^  added  to  the  installment  becoming  due  De- 
cember 1, 1933. 

Andrdbus  A«  Jones, 
First  Assistant  Secretary  of  the  Interior. 

PUBLIC  NOnCB,  DECEMBER   15,  1915. 

1.  Under  the  provisions  of  the  reclamation  act  of  June  17, 1902  (82 
Stat.,  388),  and  acts  amendatory  thereof  or  supplementary  thereto, 
particularly  section  4  of  the  reclamation  extension  act  of  August  18, 
1914  (38  Stat.,  686),  it  appears  that  a  majority  of  the  water-right 
applicants  and  entrymen  in  district  No.  2  of  the  TJmatilla  project  have 
made  agreements  providing  for  an  increase  in  the  cost  of  construc- 
tion in  the  sum  of  $12.50  for  the  construction  of  a  pipe  line.  The 
said  agreements  are  hereby  ratified  and  the  said  increase  in  the  con- 
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struction  charge  is  hereby  made  eflfective  in  accordance  with  the  con- 
ditions of  the  said  contract  as  follows : 

2.  The  lands  in  district  No.  2  are  described  as  follows: 

Sec.  6,  T.  4  N.,  R.  29  E.,  W.  M. :  ini^le. 

W.  1  SE.  i  NW.  i 20 

E.  i  SE.  i  NW.  i 4.5 

E.  i  NE.  i  SW.  i 19 

W.  i  NB.  i  SW.  i ^ 17 

3.  The  construction  charge  for  all  water-right  applicants  and 
entrymen  in  said  district  shall  be  increased  $12.50  per  irrigable  acre. 

4.  The  said  increase  of  $12.50  per  acre  shall  be  added  to  the  con- 
struction charge  and  distributed  over  the  remaining  unpaid  install- 
ments of  construction  charges,  payment  of  said  $12.50  per  irrigable 
acre  to  be  made  in  the  following  manner : 

Two  per  cent  shall  be  added  to  the  installment  of  such  construction 
charge  becoming  due  December  1,  1915,  and  to  each  installment  be- 
coming due  each  year  thereafter  up  to  and  including  the  installment 
due  December  1, 1917 ; 

Four  per  cent  shall  be  added  to  the  installment  becoming  due  De- 
cember 1, 1918,  and  to  the  installment  becoming  due  December  1, 1919 ; 

Six  per  cent  shall  be  added  to  the  installment  becoming  due  De- 
cember 1, 1920,  and  to  each  installment  becoming  due  each  year  there- 
after up  to  and  including  the  installment  due  Decem1)er  1,  1982; 

Eight  per  cent  shall  be  added  to  the  installment  becoming  due  De- 
cember 1, 1988. 

Andrieus  a.  Joniis, 
First  Assistant  Secretary  of  the  Interior. 

PUBLIC  NOnCE,  APRIL  12,  1916. 

1.  Under  the  provisions  of  the  reclamation  act  of  June  17,  1902 
(32  Stat,,  388)  and  acts  amendatory  thereof  or  supplementary  thereto, 
particularly  section  4  of  the  reclamation  extension  act  of  August  18, 
1914  (88  Stat,  686),  it  appears  that  a  majority  of  the  water-right 
applicants  and  entrymen  in  district  No.  8  of  the  Umatilla  project 
have  made  agreements  providing  for  an  increase  in  the  cost  of  con- 
struction in  the  sum  of  $17.50  per  irrigable  acre,  for  the  construction 
of  a  concrete-lined  canal  and  cement  pipe  line.  The  said  agreements 
are  hereby  ratified  and  the  said  increase  in  the  construction  charge  is 
hereby  made  effective  in  accordance  with  the  conditions  of  the  said 
contract  as  follows : 

2.  The  lands  in  district  No.  3  are  described  as  follows : 

T.  4  N.,  R.  29  E.,  W.  M. :  Ir'^flable. 

SB.  i  NE.  i  NE.  i,  sec.  16 10 

NE.  i  SE.  i  NE.  i,  sec.  16 10 

N.  i  NW.  h  sec.  15 — 80 

N.  i  SW.  \  NW.  h  sec.  15 . 20 

NW.  i  SE.  i  NW.  i,  sec.  15 10 

8.  The  construction  charge  for  all  water-right  applicants  and  en- 
trymen in  said  district  shall  be  increased  $17.50  per  irrigable  acre. 

4.  The  said  increase  of  $17.50  per  acre  shall  be  added  to  the  con- 
struction charge  and  payment  thereof  made  in  additional  annual  in- 
stallments payable  under  the  reclamation  extension  act,  each  of  which 
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additional  installments  shall  be  at  least  equal  to  the  amount  of  the 
largest  installment  as  fixed  for  said  land  by  public  notice  theretofore 
issued,  but  the  fuial  installment  to  cover  the  balance  due  shall  in  no 
event  be  less  than  such  largest  installment. 

ANDRiEns  A.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

PUBLIC  NOTICE,  APRIL  12,   1916. 

1.  Under  the  provisions  of  the  reclamation  act  of  June  17,  1902 
(32  Stat.,  388)  and  acts  amendatory  thereof  or  supplementary  thereto, 
particularly  section  4  of  the  reclamation  extension  act  of  August  18, 
1914  (38  Stat.,  686),  it  appears  that  a  majority  of  the  water-right 
applicants  and  entrymen  in  district  No.  4  of  the  Umatilla  project 
have  made  agreements  providing  for  an  increase  in  the  cost  of  con- 
struction in  the  sum  of  $14.30  per  irrigable  acre  for  the  construction 
of  a  concrete-lined  canal  and  a  20-inch  cement  pipe  line  whereby 
water  may  be  diverted  from'  Canal  D  at  the  north  boundary  of  the 
SW.  i,  sec.  3,  T.  4  N.,  E.  28  E.,  W.  M.,  and  delivered  at  the  southwest 
corner  of  the  N.  i  NE.  i  SE.  i,  sec.  4,  T.  4  N.,  R.  28  E.,  W.  M..  distant 
approximately  2,400  feet  from  the  point  of  diversion.  From  the  point 
of  delivery  as  above  described,  a  concrete-lined  canal  will  be  Duilt 
running  in  a  northerly  direction  about  ?00  feet,  which  will  deliver 
water  near  the  southwest  comer  of  SE.  i  NE.  J,  sec.  4,  T.  4  N.,  R.  28 
E.,  W.  M.  From  the  said  point  of  delivery  a  concrete-lined  canal 
will  be  built,  running  in  a  southerly  direction  about  2,000  feet,  which 
will  deliver  water  near  the  southwest  corner  of  the  SE.  J  SE.  J,  sec.  4, 
T.  4  N.,  R.  28  E.,  W.  M.  The  total  cost  will  be  approximately  $8,570J 
or  not  to  exceed  $14.30  per  irrigable  acre  of  land  within  the  district 
described  as  follows,  viz : 

T.  4  N.,  R.  28  E.,  W.  M.:  Sec.  4;  SE.  i,  that  portion  of  the  SE.  i 
NE.  i  lying  south  of  the  Umatilla  River  and  south  of  the  Hermiston 
drain ;  E.  ^  E.  i  NE.  i  SW.  i  and  E.  ^  E.  ^  W.  i  NE.  i  SW.  i;  sec.  9, 
N.  i  NE.  i  NE.  i,  N.  i  NW.  i  NE.  i,  and  N.  ^  S.  i  NW.  i  NE.  f 

2.  Such  increased  charge  of  $14.30  per  irrigable  acre  shall  be  added 
to  the  construction  charge  and  payment  thereof  made  in  additional 
annual  installments  after  the  expiration  of  the  20  installments  pay- 
able under  the  reclamation  extension  act,  each  of  which  additional 
installments  shall  be  at  least  equal  to  the  amount  of  the  largest  in- 
stallment as  fixed  for  said  land  by  public  notice  heretofore  issued,  but 
the  final  installment  to  cover  the  balance  due  shall  in  no  event  be  less 
than  such  largest  installment.  Payments  for  the  increased  charge 
shall  be  applicable  to  all  of  the  lands  hereinabove  described. 

Andrirus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

PUBLIC  NOTICE,  APRIL   12,   1916. 

1.  Under  the  ])rovisions  of  the  reclamation  act  of  June  17, 1902  (82 
Stat.,  388),  and  acts  amendatory  thereof  or  supplementary  thereto, 
particularly  section  4  of  the  reclamation  extension  act  of  August  13, 
1914  (38  Stat.,  086),  it  appears  that  a  majority  of  the  water-right 
applicants  and  entrymen  in  district  No.  5  of  the  Umatilla  project 
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hare  made  agreements  providing  for  an  increase  in  the  cost  of  con- 
struction in  the  sum  of  $17.50  for  the  construction  of  a  20-inch  cement 
pipe  line  about  one-third  of  a  mile  long,  two  16-inch  pipe  lines  each 
about  800  feet  long,  which  will  deliver  water  to  the  commanding 
point  of  three  forties;  also  a  small  concrete-lined  lateral  one-eighth 
of  a  mile  long.  Necessary  turnouts  will  be  provided  for  delivery  of 
water  at  commanding  points  of  the  five  forties  affected.  The  said 
agreements  are  hereby  ratified  and  the  said  increase  in  the  construc- 
tion charge  is  hereby  made  effective  in  accordance  with  the  conditions 
of  the  said  contract  as  follows : 

2.    The  lands  in  district  No.  5  are  described  as  follows : 

T.  4  N.,  R.  28  E.,  W.  M. :  Sec.  15,  SW.  i  SW.  i  and  that  portion  of 
SE,  i  SW  i  south  of  Maxwell  Canal  and  west  of  the  right  of  way 
of  the  Oregon-Washington  Railroad  &  Navigation  Co.;  sec.  16,  S.  i 
SE.  i,  S.  i  NW.  i  SE.  i  SE.  i,  E.  i  SW.  i  SE.  i,  SW.  i  SW.  i  SE.  J 
and  S.  i  NW.  i  SW.  i  SE.  i ;  sec.  21,  N.  i  NE.  J. 

8.  The  construction  charge  for  all  water-right  applicants  and  en- 
trymen  in  said  district  shall  be  increased  $17.50  per  irrigable  acre. 

4.  The  said  increase  of  $17.50  per  acre  shall  be  added  to  the  con- 
struction charge  and  payment  thereof  made  in  additional  annual 
installments  after  the  expiration  of  the  20  installments  payable  under 
the  reclamation  extension  act,  each  of  which  additional  installments 
shall  be  at  least  equal  to  the  amount  of  the  largest  installment  as  fixed 
for  said  land  by  public  notice  theretofore  issued,  but  the  final  install- 
ment to  cover  the  balance  due  shall  in  no  event  be  less  than  such 
largest  installment.  Payments  for  the  increased  charge  shall  be 
applicable  to  all  of  the  lands  hereinabove  described. 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

PUBLIC   NOTICE,   MAT   12,    1916. 

1,  In  pursuance  of  the  provisions  of  section  4  of  the  reclamation 
act  of  June  17, 1902  (32  Stat.j  388),  and  acts  amendatory  thereof  and 
supplementary  thereto,  particularly  the  reclamation  extension  act 
of  August  13,  1914  (38  Stat,  686),  notice  is  hereby  given  that  water 
will  be  furnished  from  the  west  extension  of  the  Umatilla  project, 
Oregon,  in  the  irrigation  season  of  1916  and  each  irrigation  season 
thereafter  upon  the  filing  of  proper  water-right  application  for  the 
irrigable  lands  shown  on  the  following  farm-unit  plats,  viz,  Willam- 
ette meridian,  T.  4  N.,  R.  24  E. ;  T  4  N.,  R.  25  E. ;  T.  4  N.,  R.  26  E. ; 
T.  5  N.,  R.  27  E.,  approved  March  23,  1916,  by  the  First  Assistant 
Secretary  of  the  Interior  and  on  file  in  the  office  of  the  project 
manager^  United  States  Reclamation  Service,  Hermiston,  Oreg.,  and 
the  local  land  offices  at  La  Grande,  Oreg.,  and  The  Dalles,  Oreg. 

2.  Homestead  entries  of  the  farm  units  shown  on  said  plats  em- 
bracing public  lands  of  the  United  States  may  be  made  on  and  after 
June  14,  1916,  at  9  o'clock  a.  m.,  at  said  local  land  offices,  if  found 
regular  and  accompanied  by  the  certificate  of  the  project  manager, 
showing  that  water-right  application  has  been  filed  and  proper 
water-right  charees  deposited. 

8.  Warning  is  nereby  expressly  given  that  no  person  will  be  per- 
mitted to  gain  or  exercise  any  rights  whatever  under  any  settlement 
or  occupation  begun  prior  to  9  a.  m.,  June  14,  1916,  on  any  lands 
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shown  on  said  plats,  provided,  however,  that  this  shall  not  interfere 
with  any  valid  existing  rights  obtained  by  settlement  or  entry  while 
the  land  was  subject  thereto.  All  persons  desiring  to  acquire  any 
public  lands  shown  on  said  plats  shall  execute  homestead  application 
subject  to  the  provisions  of  the  reclamation  act  in  the  manner  re- 
quired by  law,  which,  with  the  required  fees  and  commissions  accom- 
panied by  certificate  of  the  project  manager  as  to  the  filiiiff  of  water- 
right  application  and  payment  of  water-right  charges  as  hereinafter 
Srovidea,  shall  be  presented  to  the  local  land  offices  at  La  Grande, 
►reg.p  or  The  Dalles,  Oreg.,  in  person,  by  mail  or  otherwise,  within 
a  period  of  five  days  prior  to  June  14,  191G;  that  is,  beginning  not 
earlier  than  June  9,  1916.  All  entries  filed  as  herein  provided  and 
reaching  the  local  land  offices  not  later  than  9  a.  m.,  cTune  14,  1916, 
shall  be  held  and  treated  as  simultaneously  filed.  Applications  pre- 
sented after  that  hour  will  be  received  and  rioted  in  the  order  of 
filing.  Any  application  not  based  on  a  prior  settlement  right  will  be 
subject  to  valid  settlement  claims  asserted  in  the  manner  required 
by  law. 

4.  The  registers  and  receivers  will^  carefully  compare  all  applica- 
tions simultaneously  filed  as  aforesaid  and  will  dispose  of  them  as 
follows : 

(a)  Where  there  is  no  conflict  the  application  shall  be  allowed, 
irrespective  of  whether  settlement  is  alleged. 

(&)  In  case  of  conflicting  applications  and  only  one  of  the  appli- 
cants alleges  prior  settlement  his  application  shall  be  allowed  and 
the  others  rejected. 

(c)  If  two  or  more  conflicting  applications  are  received,  each  con- 
taining allegations  of  prior  settlement,  a  hearing  shall  be  ordered  to 
determine  the  priority  of  right,  and  it  shall  l^  restricted  to  those 
alleging  such  right. 

5.  Where  there  are  applications  conflicting  in  whole  or  in  part  in 
which  no  one  of  the  several  applicants  claims  prior  settlement,  the 
registers  and  receivers  will  write  on  cards  the  names  of  the  several 
applicants,  and  each  of  these  cards  shall  be  placed  in  an  envelope 
upon  which  there  is  no  distinctive  or  identifying  mark,  and  at 
2  o'clock  p.  m.  on  the  date  of  opening  to  entry,  ii  practicable  (if  not, 
at  the  same  hour  one  week  later) ,  after  all  the  envelopes  containing 
the  names  of  the  several  applicants  shall  have  been  thoroughly  mixed 
in  the  presence  of  such  persons  as  may  desire  to  be  present,  they 
shall  be  drawn  and  numbered  in  order.  The  cards  as  numbered  and 
drawn  will  be  securely  fastened  to  the  applications  of  the  respec- 
tive persons,  and  the  applications  shall  be  allowed  in  such  order. 
Where  any  applicant  fails  to  obtain  land  applied  for  by  him  he  will 
be  permitted  to  elect  whether  he  will  amend  his  application  to  em- 
brace other  lands  not  affected  by  pending  applications  and  other- 
wise subject  thereto  when  such  amended  application  is  presented,  or 
withdraw  his  original  application  without  prejudice,  and  in  the  event 
of  such  withdrawal  the  fees  and  commissions  will  be  returned  by 
the  receiver^  and  the  water-right  charges  deposited  will  be  returned 
by  the  project  manager.  Applications  conflicting  in  whole  with 
those  previously  allowed  will  be  rejected  in  the  usual  manner. 

6.  The  project  manager  will  receive  water-right  applications  ac- 
companied by  the  proper  water-right  payments,  which  for  the  first 
payment  from  homestead  entrymen  under  paragraphs  8,  4,  and  5 
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hereof  will  be  accepted  in  the  form  of  New  York  draft  or  money 
order  payable  to  the  special  fiscal  agent,  United  Stales  Keclamation 
Service,  Hermiston^  Oreg.,  or  in  currency,  and  issue  certificates  to 
applicants  for  public  lands  at  any  time  after  the  date  of  this  notice. 
Sach  application  must  be  for  a  specific  farm  unit.  More  than  one 
peiBon  may  make  water-right  application  for  the  same  farm  unit. 
Filing  of  water-right  application  and  issuance  of  certificate  gives  no 
preference  right  to  make  entry.  Acceptance  of  application  will  be 
mdorsed  thereon  by  the  project  manager  when  notified  by  the  local 
land  office  that  entry  has  been  allowed.  All  other  applications,  with 
payments  made,  will  be  returned  to  applicants  upon  surrender  by 
them  of  the  certificate  of  filing  issued  by  the  project  manager. 

7.  The  limit  of  area  per  entry  representing  the  acreage  which,  in 
the  opinion  of  the  Secretary  of  the  Interior,  may  be  reasonably  re- 
quired for  the  support  of  a  family  upon  such  lands  is  fixed  at  the 
amounts  shown  upon  the  plats  for  the  several  farm  unitt?.  The  maxi- 
mum limit  of  area  for  wnich  water-right  application  may  be  made 
for  lands  in  private  ownership  shall  be  160  acres  of  irritable  land 
for  each  landowner.  Water-right  applications  for  lands  in  private 
ownership  may  be  made  on  and  after  the  date  of  this  notice.  All 
water-rignt  applications  whether  for  public  or  private  lands  must 
be  made  to  the  project  manager,  United  States  Reclamation  Service, 
Hermiston,  Oreg. 

8.  The  water-right  charges  per  acre  of  irrigable  land  for  the  land 
shown  on  said  plats  are  of  two  kinds : 

(a)  A  charge  of  $92  per  acre  of  irrigable  land  for  the  building  of 
the  irrigation  system,  termed  the  construction  charge,  and  payable 
as  follows  : 

(1)  For  lands  that  were  entered  prior  to  August  13,  1914,  subject 
to  the  reclamation  act,  the  first  installment  of  the  construction  charge 
shall  be  due  December  1,  1916,  and  subsequent  installments  Decem- 
ber 1  of  each  year  thereafter.  The  first  4  of  such  installments  shall 
each  be  2  per  cent,  the  next  2  installments  shall  each  be  4  per  cent, 
and  the  next  14  installments  shall  each  be  6  per  cent  of  the  total 
construction  charge. 

(2)  For  the  remaining  lands,  an  initial  payment  of  5  per  cent  of 
the  construction  charge  shall  be  made  at  the  time  of  entry  or  filing  of 
water-right  application,  and  the  remainder  of  the  construction 
charge  shall  be  paid  in  15  annual  installments,  the  first  5  of  which 
shall  *each  be  5  per  cent  and  the  remainder  each  7  per  cent  of  the 
total  construction  charge.  The  first  of  said  15  annual  installments 
shall  become  due  and  payable  December  1  of  the  fifth  calendar  year 
after  the  initial  installment,,  and  subsequent  installments  shall  be- 
come due  on  December  1  of  each  calendar  year  thereafter. 

(6)  An  annual  charge  for  operation  and  maintenance  payable  on 
March  1  of  each  year  for  the  preceding  irrigation  season.  The  opera- 
tion and  maintenance  charge  for  the  irrigation  season  of  1916  shall 
be  $1.60  per  acre  of  irrigable  land,  whether  water  is  used  thereon  or 
not,  whicn  will  entitle  the  water  user  to  4  acre- feet  of  water  per  irri- 
gable acre.  Additional  water  supply  will  be  furnished  at  tlie  rate 
of  16  cents  per  acre- foot. 

9.  In  all  cases  where  water-right  application  for  lands  in  private 
ownerahip  or  for  lands  under  entries  not  subject  to  the  reclamation 
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act  shall  not  be  made  within  one  year  after  the  date  of  this  notice, 
the  construction  charge  for  such  land  shall  be  increased  5  per  cent 
each  year  until  such  application  is  made  and  initial  installment  is 
paid. 

10.  Any  water-right  applicant  or  entryman  may  if  he  so  elects  pay 
the  whole  or  any  part  of  the  construction  charges  owing  by  him 
within  any  shorter  period  than  that  provided  by  the  public  notices 
and  orders  applicable  to  his  land. 

11.  All  water-rirfit  charges  must  be  paid  to  the  proper  officer  of 
the  United  States  Keclamation  Service  at  Hermiston,  Oreg.,  in  cash 
or  by  New  York  draft,  money  order,  or  check. 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

public  NOTICE,  MAY  27,  1916. 

^  1.  Under  the  terms  of  existing  public  notices  and  orders,  the  opera- 
tion and  maintenance  charges  for  the  Umatilla  project,  Oregon,  be- 
come due  on  March  1  of  each  year  for  the  preceding  irrigation  season. 

2.  In  pursuance  of  the  provisions  of  the  reclamation  act  of  June 
17,  1902  (32  Stat.,  388),  and  acts  amendatory  thereof  and  supple- 
mental thereto,  and  in  particular  the  reclamation  extension  act  of 
August  13,  1914  (88  Stat,  686),  section  6  of  which  authorizes  the 
Secretary  of  the  Interior  to  fix  the  due  date  for  operation  and  main- 
tenance charges,  notice  is  hereby  given  that  until  further  notice  there 
will  be  no  change  in  the  due  date  for  the  operation  and  maintenance 
charge  for  the  said  project. 

3.  Hereafter  no  operation  and  maintenance  charge  shall  be  col- 
lected at  the  time  water-right  application  is  filed,  but  the  first  pay- 
ment on  account  of  operation  and  maintenance  shall  become  due  on 
March  1  of  the  year  following  that  in  which  entry  was  made. 

4.  For.  operation  and  maintenance  charges  due  March  1, 1917,  and 
thereafter,  the  discount  for  payment  made  on  or  before  the  due  date 
and  the  penalities  for  failure  to  make  payment  before  the  first  day  of 
the  third  calendar  month  after  the  due  date  will  be  applied  as  pro- 
vided in  section  6  of  the  said  reclamation  extension  act,  whether  ac- 
ceptances thereof  have  been  filed  or  not. 

5.  The  operation  and  maintenance  charges  for  the  irrigation  season 
of  1916  shall  be  due  March  1,  1917,  and  each  acre  of  irrigable  land, 
whether  irrigated  or  not,  shall  be  charged  with  a  minimum  operation 
and  maintenance  charge  of  $1.40,  which  will  permit  delivery  of  not 
more  than  4  acre-feet  per  acre.  Additional  water  may  be  obtained 
at  the  rate  of  15  cents  per  acre- foot. 

6.  The  provisions  01  this  public  notice  shall  apply  to  all  lands 
subject  to  public  notice  heretofore  issued  for  the  said  project. 

7.  Except  as  hereinabove  provided,  all  the  terms  and  provisions  of 
existing  public  notices  and  orders  for  the  Umatilla  project  shall 
remain  unchanged. 

8.  The  foregoing  public  notice  does  not  apply  to  the  west  extension 
of  the  Umatilla  project. 

Bo  Sweeney, 
Assistant  Secretary. 


Digitized  by 


Google 


OBEGON,  UMATILLA  PROJECT. 
FINANCIAL  8TATEKENT. 


869 


[Financial  statement  in  detail*  showing  assets,  liabilities,  reserres,  and  capitalt  glTsn  in 

appendix,  p.  729.] 

Feature  costs  of  UfnaUUa  project  to  June  SO,  1916. 


Feetuns. 


Sabfeaturs. 


Piinofpal 
feature. 


XxsminatioiiandsiBTeys 

Storage  system: 

Cold  Springs  Pem 

Feed  canal 

Lands  and  rights  of  way,  etc. 

Canal  system: 

Canal  system,  east  side. 


8h>hon-C<^ote  Cnt-Off,  west  extension  . 
wasteway,  main  canal,  west  extension. . 

Wasteway  ctdvert,  west  extension 

Administratire  general  expense 


Lateral  system: 

East  side. 

East  side,  sopplemantal  oonstmotion . 

West  exteoafon 

Administrative  general  expense 


Drainage  system: 
Hermiston  drata. . 
Second  nnlt  drain., 
Hat  Rock  drain . . , 
Umatilla  drain . .  •< 


Farmnnits 

Permanent  improvements  and  lands: 
BnUdingB. 


Telephone  system,  telephone  line,  west  extension. 
Plant  aooonr"- 


t  accounts 

Operation  and  maintenance  charges  transferred  to  and  compounded  with 
oonstmotion  charges 


to  June  ao,  1916. 
p«iod: 


QrosB  oost  of  construction  of 
Less  revenues  earned  during 

Rental  of  buildings 

Rental  of  pacing  and  farming  lands. 

Rentals  ofirrigation  water , 

Contractors*  freight  refunds , 

FoflalUires  by  defanlting  bidders  and  contractors , 

Olliei  levfeiiiies  iiiM'lawslfleil 

Profit  on  mesB-^ouse  operations 

Profit  on  mercantile  store  operations...: 

Loss  on  hospital  operations 

Amounts  sec  up  as  reserves  or  depredation  charged  to  cost  and  not 
expended 


Net  oost  of  construction  of  prq|eot  to  June  80, 1910.. 


9439,874.00 

318,927.00 

39,404.90 


81,899.91 

649,993.89 

768.1) 

1,980.34 

1,000.08 

3,877.81 


430,990.53 

14,118.96 

54,818.53 

7,880.90 


43,015.28 
3,174.00 
1,604.06 
0,022.09 
4,07LS1 


3i,55&14 
710.36 


4,699.35 

31,891.46 

95.54 

1,055.31 

100.00 

10,060.00 

3,087.78 

7.75 

U,  061. 19 


mo,  196.94 
798,300.50 

039,619.  U 
507,37a  89 


67,888.48 
3,402.50 


36,374.40 
3, 64a  47 

Tjoiao? 

19,447.78 


3,175,593L94 


89,485.90 


3, 136, 15a  84 


tPeduot. 


ei809^— la 
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EstiJMted  cost  of  contemplated  u>arh,  UmatiUa  project  during  fiscal  year  1917, 


F«atarfl8. 


8ubf«atar«. 


Piliioipal 
featurt. 


Examlnatian  and  smreys,  InvestigatlonB  for  •dditlona]  stonigt 

Storan  works,  feed  canal  anlargomant  (contract  work) 

CanaTsystem,  main  canals  (enlargtoMnt  of  MaxweD  Canal,  contract  work) 
LatttraiSTstem: 

lAtarals  and  sublatcrab 

Tonnals,  flumes,  brldgia,  and  slpihoDB 

Drainage  systom,  opan  drains 

Fann  units: 

EzaminatioDS  and  surveys 

Office  work,  maps,  plats,  etc 


S60,(Xn.OO 
50,000.00 


2,900.00 
l)  800. 00 


Permanent  Improrements  and  land,  buOdiogs 

Telephone  system,  tatephone  line,  west  extensioa 

Operation  and  maintenance  during  construction  (water  rental  basis) . 
Openrition  and  maintenance  under  public  notice. 

Hospitai8.'I'.!!IlIII!IlIIIlI!!IIIIIIIIIlIIIIIIlIIIIIIIIIIir.!!!Il!!!!! 

Total 


$1,800.00 

40,000.00 
10,000.00 


ioo,ooaoo 

0,000.00 


4,000.00 

4,ooaoo 

1,500.00 
10,100lOO 
41,900.00 
10,000.00 

6,000.00 


235,000100 
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J.  G.  Gamp,  project  ojanager,  Klamath  Falls,  Oreg. 

LOCATION. 

Counties :  Klamath,  Or^. ;  Siskiyou  and  Modoc,  Cal. 

Townships :  38  to  41  S.,  Rs.  8  to  14  B.,  Willamette  meridian ;  46  to  48  N.,  Rs.  1 
to  8  E.,  Mount  Diablo  meridian. 

Railroad :  California  Northeastern. 

Railroad  stations  and  estimated  population,  January  1,  1916 :  Klamath  Falls, 
5,000;  Midland,  100;  and  Ady,  Oreg. 

WATEB  SXTPPLY. 

Source  of  water  supply :  Upper  Klamath  Lake,  Lost  River,  and  Clear  Lake. 

Area  of  drainage  basin :  3,700  square  miles. 

Annual  run-off  in  acre-feet,  1904  to  1913:  Link  River  at  Klamath  Falls  (3.110 
square  miles)— Maximum,  2,530,000;  minimum,  1,450,000;  mean,  1,770,000.  Lost 
River  and  Willow  Creek  at  Clear  Lake— Maximum  255,000;  minimum,  35,000; 
mean,  125,000.  Lost  River  at  Olene  and  Merrill— Maximum,  475,000 ;  minimum, 
15,000;  mean,  265,000. 

AGBICUIiTUBAL  AND  CLIMATIC  CONDITIONS. 

Area  for  which  the  service  is  prepared  to  supply  water,  season  of  1916: 
47,600  acres. 

Area  under  water-right  applications,  season  of  191Q,  27,254  acres. 

Length  or  irrigation  season :  From  May  1  to  September  30 — ^153  days. 

Average  elevation  of  irrigable. area:  4,100  feet  above  sea  level. 

Average  annual  rainfall  on  irrigable  area:  9  years,  14.2  inches. 

Range  of  temperature  on  irrigable  lands :  Minus  10**  to  100**  F. 

Character  of  soil  of  irrigable  area:  Disintegrated  basalt,  volcanic  ash,  and 
diatomaceous  earth,  being  largely  classified  as  Yakima  sandy  loam. 

Principal  products:  Alfalfa,  hay,  grain,  and  vegetables;  stock,  poultry,  and 
dairy  products. 

Principal  markets :  Portland,  Oreg. ;  Sacramento  and  San  Francisco,  Cal. 

LANDS  OPENED  FOB  IBBIOATION. 

Dates  of  public  notices  and  orders:  November  18  and  December  7,  1908; 
August  24,  1909;  June  9,  1910;  March  23  and  September  24,  1914;  March  26 
and  September  15, 1915 ;  March  9  and  16, 1916. 

Location  of  lands  opened :  T.  38  S.,  R.  9  E. ;  39  S.,  Rs.  8  to  10  E. ;  40  S.,  Rs.  9  to 
11  E. ;  41  S.,  Rs.  10  to  12  E.,  Willamette  meridian,  and  48  N.,  R.  5  E.,  Mount 
Diablo  meridian. 

Present  status  of  irrigable  lands  opened :  44  acres  entered  subject  to  the  rec- 
lamation act ;  23  acres  open  to  entry ;  29,600  acres  in  private  ownership. 

Limit  of  area  of  farm  units :  160  acres. 

Duty  of  water,  1.8  acre-feet  per  acre  per  annum  at  the  farm. 

Building  charge  per  acre  of  irrigable  land,  $30. 

Annual  operation  and  maintenance  charge,  season  of  1916:  Minimum  charge, 
$1  per  acre  for  2  acre-feet ;  20  cents  for  first  additional  acre-foot  and  40  ce^its 
per  acre-foot  thereafter. 

CHRONOLOGICAL  SUMMABY. 

Reconnoissance  made  in  October  and  November,  1903. 
Preliminary  surveys  begun  in  1904. 

Construction  recommended  by  a  board  of  engint^ers  May  1,  1905. 
Construction  authorized  by  Secretary  May  15,  1905. 
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Main  canal  completed  Aii^ist,  1907. 

First  irrigation  by  Reclamation  Service  season  of  190T. 

Keno  Canal  completed  October,  1908. 

South  Branch  Canal  completed  March,  1909. 

Clear  Lake  Dam  completed  January,  1910. 

liost  Riyer  Diversion  Dam  completed  June,  1912. 

Adams  Canal  enlargement  begun  October,  1913,  completed  April.  1914. 

Second  Unit  lateral  system  begun  October,  1912,  completed  June,  1915. 

6  Canal  (enlargement  of  Griffith  lateral),  begun  March  8,  1915,  completed 
April  80,  1915. 

Lateral,  margin  of  Tule  Lake,  begvn  June  5,  1916;  excavatton  practically 
completed  June  30,  1916. 

Entire  project  59  i)er  cent  completed  June  30,  1916. 

IBBIGATION  PLAN. 

The  irrigation  plan  of  the  Klamath  project  provides  for  storage  of  water  In 
the  natural  reservoir  of  Upper  Klamath  Lake,  lying  just  north  of  Klamath 
Falls,  Oreg.,  and  in  the  Clear  Lake  Reservoir,  Oal.,  at  the  head  of  Lost 
River  and  6  miles  east  of  Tule  Lake.  Water  for  irrigation  is  divei-ted  from 
the  east  side  of  Link  River,  the  outlet  of  Upper  Klamath  Lake,  700  feet  from 
the  lake,  into  the  Main  (A)  Canal,  which  extends  9  miles  in  a  southeasterly 
direction,  supplying  canals  and  laterals  in  the  first  unit  of  the  project,  and  a 
portion  of  the  second  unit  in  Poe  Valley  and  on  Nuss  Lateral.  The  water 
diverted  from  Lost  River  into  the  Griffith  (G)  Canal  at  the  Lost  River  Dam, 
10  miles  southeast  from  Klamath  Falls,  Oreg.,  supplies  the  lands  under  that 
canal  in  the  second  unit  and  also  the  Adams  Canal  which  covers  the  portion 
of  the  first  unit  east  of  Lost  River,  the  lands  on  the  margin  of  Tule  Lake  In 
private  ownership,  and  a  portion  of  the  bed  of  Tule  Lake  in  public  ownership. 

Clear  Lake  Dam  and  dikes  were  built  mainly  to  withhold  the  waters  of  Lost 
River  from  Tule  Lake  into  which  that  river  empties.  The  water  stored  in  the 
Clear  Lake  Reservoir  will  be  released  into  Lost  River  whenever  needed  for 
irrigation.  Tule  Lake  has  no  visible  outlet,  and  it  is  proposed  to  reclaim  about 
30,000  acres  of  the  lake  bed  by  evaporation.  To  assist  in  this,  the  Lost  River 
Diversion  Dam  and  channel  (8  miles  long)  were  built  to  divert  the  flood  waters 
of  Lost  River  into  Klamath  River. 

The  present  irrigation  system  consists  of  210  miles  of  canals  and  laterals 
and  63  miles  of  open  drains.  These  works  cover  29,700  acres  of  irrigable  land 
In  the  first  unit,  about  8.000  acres  In  the  second  unit,  3,460  acres  of  marginal 
lands  of  Tule  Lake  in  private  ownership,  and  4,500  acres  of  Tule  Lake  bed  In 
public  ownership,  a  total  irrigable  area  of  47,660  acres. 

As  the  reclamation  of  the  bed  of  Tule  Lake  progresses,  a  second  diversion 
dam  will  be  built  in  Lost  River  about  15  miles  nearly  south  from  the  first  dam. 
This  will  divert  water  east  ftnd  west  on  the  reclaimetl  area  of  the  lake  bed. 

A  canal  known  as  the  Keno  Power  Canal  was  built  on  the  west  bank  of 
Link  River,  in  Klamath  Falls,  Oreg.,  diverting  water  from  the  river  1,200  feet 
from  its  outlet  from  Upper  Klamath  Lake.  This  canal,  primarily  designed  for 
power  purposes,  was  also  planned  to  furnish  water  for  irrigating  lands  on  the 
west  side  of  Klamath  River,  southwest  from  Klamath  Falls,  Oreg.  No  power 
plant,  however,  has  been  installed  by  the  Government,  as  all  irrigation  at 
present  is  by  gravity  flow. 

An  undeveloped  power  site  is  located  at  the  drop  from  the  Main  (A)  Canal 
into  the  South  Branch  (C)  Canal,  9  miles  southeast  from  Klamath  Falls,  Oreg. 

The  principal  features  of  the  project  are  the  Clear  Lake  Reservoir,  the  Lost 
River  diversion  works,  the  Keno  Power  Canal,  the  Main  Canal  Tunnel,  34W0 
feet  long,  and  the  main  canals  of  the  distributing  system. 

SUMMABY  OF  GENERAL  DATA  FOB  KLAMATH  PROJECT  (OBEGON- 
CALIFOBNA)  TO  JXTNE  30,  1916. 

Areas: 

Irrigable  acreage  when  project  is  complete 142, 796 

Public  land  entered,  June  30,  1916 62 

Public  land  open  to  entry,  June  30,  1916 30, 123 

Private  land,  June  30,  1916 ^.__  112, 611 

Acreage  service  could  have  supplied  season  of  1915 «.«  36, 000 

Addition  in  fiscal  year,  1916 ,,.  6»840 
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Areas — Continued. 

Estimated  addition  in  fiscal  year,  1917 2, 400 

Estimated  acreage  service  can  supply  July  1, 1917 .  45, 240 

Acreage  actually  irrigated,  season  of  1915 27. 254 

Acreage  cropped  under  irrigation,  season  of  1915 27, 254 

OragBi 

Value  of  irrigated  crops,  season  of  1915 , $377, 488. 00 

Value  of  irrigated  crops  per  acre  cropped $13. 85 

Finances : 

Estimated  cost  of  completed  project $4, 564, 000. 00 

Total  construction  cost  to  June  30,  1916 $2, 692, 791. 56 

Per  cent  complete,  June  30, 1916 59 

Appropriation  for  fiscal  year  1917,  total $180, 000. 00 

Allotment  for  construction,  fiscal  year  1917 $132, 000. 00 

Estimated  per  cent  complete,  June  30, 1917 62 

Announced  construction  charges  per  acre $30. 00 

Appropriation,  fiscal  year  1916 $317, 000. 00 

E^enditures  during  fiscal  year,  chargeable  to  1916  appro- 
priation : 

Disbursements $113, 426. 69 

Transfers $9,  991. 93 

$128, 418. 62 


Registered  liabilities  chargeable  to  1916  ap- 
priation $20, 296. 82 


$143, 715. 44 


.  Unencumbered  balance,  July  1,  1916 $173, 284. 56 

Repayments: 

GoDstruction  charges — 

Accrued  to  June  30,  1916 $294, 571. 27 

CJoUected  to  June  30,  1916 $290. 210. 58 


Uncollected,  June  30,  1916 $4, 360. 60 


Operation  and  maintenance  charges  (public  notice) — 

Accrued  to  June  30.  1916 $149, 726. 87 

Ctollected  to  June  30,  1916 $144, 068. 99 


Uncollected.  June  30,  1916 $5. 657. 88 


Water  rental  charges — 

Accrued  to  June  30.  1916 $34, 865. 71 

Collected  to  June  30,  1916 $34, 723. 21 


Uncollected.  June  30.  1916 $142. 50 


Drainage: 

Estimated  acreage  damaged  by  seepage  to  June  30, 1916 5, 600 

Miles  of  drains  built  to  June  30, 1916.  open 49 

Estimated  acreage  protected  by  drains  built  to  June  30, 1916.  17, 000 

Estimated  acreage  to  be  protected  by  authorized  system 29, 600 

Expended  to  June  30. 1916.  on  drainage  works,  completed  and 
uncompleted $182. 885. 06 

HI8T0BT  07  CONSTRUCTION  AND  ENGINEERING  7BATURBS. 

MAIN  CANAL. 

The  Main  Canal  heads  on  the  east  bank  of  Link  River  near  the 
lower  end  of  upper  Klamath  Lake  and  extends  in  a  southeast  direc- 
tion about  9  miles  to  the  junction  of  the  east  branch  and  south  branch 
canals. 

The  principal  structures  on  the  Main  Canal  consist  of  the  main 
headworks,  two  reinforced  concrete  culverts  for  carrying  drainage 
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water  under  the  canal,  two  paved  channels  for  the  diversion  of  drain- 
age into  the  canal,  five  Howe  truss  combination  highway  bridges,  and 
the  necessary  turn-outs  for  the  diversion  of  water  to  the  distribution 
system.  Plans  for  the  Main  Canal  were  prepared  in  1905,  and  pro- 
posals were  opened  December  29,  1905.  Two  contracts  were 
awarded — one  for  canal  construction  and  one  for  highway  bridg:es. 
The  contract  for  the  Main  Canal  included  all  excavation,  the  driv- 
ing and  lining  of  the  tunnel,  and  the  placing  of  all  concrete  struc- 
tures. Work  on  this  contract  was  begun  in  March,  1906,  and  com- 
pleted in  July,  1907.  The  work  under  the  contract  for  bridges  was 
carried  on  during  1906  and  the  early  part  of  1907,  the  bridges  being 
completed  ,in  the  spring  of  1907. 

EAST  BRANCH  CANAL. 

Proposals  for  the  construction  of  the  east  branch  canal  from  the 
end  of  the  Main  Canal  to  a  few  miles  from  Merrill,  Oreg.,  were  in- 
vited to  be  opened  on  June  21,  1906.  No  proposals  were  received, 
however,  and  in  September,  1906,  authority  having  been  obtained, 
the  work  was  begun  by  Government  forces.  During  the  latter  part 
of  1906  and  the  first  part  of  1907  work  on  this  canal  was  carried  on 
by  Government  forces  and  excavations  completed  from  the  end  of 
the  Main  Canal  to  Olene,  a  distance  of  about  4^  miles. 

KENO  CANAL. 

The  Keno  Canal  heads  on  the  west  side  of  Link  River  a  short  dis- 
tance below  the  intake  for  the  Main  Canal. 

Proposals  for  the  construction  of  this  canal  were  invited  to  be 
opened  on  April  15, 1907.  But  one  proposal  was  received,  which  was 
considered  excessive  and  was  rejected  and  authority  was  obtained  for 
doing  the  work  by  Government  forces.  Construction  of  the  canal 
was  begun  in  June,  1907,  and  completed  in  October,  1908. 

SOUTH  BRANCH  CANAL. 

The  South  Branch  Canal  extends  from  the  end  of  the  main  canal 
southerly  for  a  distance  of  about  18.2  miles  to  a  point  near  Merrill, 
where  it  connects  with  the  old  Adams  Canal  at  the  flume  crossing 
Lost  River. 

Proposals  for  construction  of  the  South  Branch  Canal  were  opened 
April  1,  1908.  The  earthwork  and  wooden  flume  were  constructed 
under  three  separate  contracts,  the  work  being  done  during  1908 
and  the  first  part  of  1909.  The  foundations  for  the  flume  and  the 
wooden  lining  of  the  earthen  portion  of  the  canal  over  the  high  fill 
were  constructed  by  Government  forces. 

South  Branch  headgate. — ^This  structure  was  built  in  1908  of  fir 
lumber.  This  was  so  badly  rotted  by  the  winter  of  1914  that  it  had 
become  unsafe.  It  was  rebuilt  of  concrete  in  1916,  by  Government 
forces,  at  a  cost  of  $2,300. 

DISTRIBUTION   SYSTEM. 

The  distribution  system  under  the  Main,  East^  Branch,  and  South 
Branch  Canals,  known  as  the  first  unit  of  the  project,  was  constructed 
by  Government  forces  and  under  informal  contract&    The  greater 
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part  of  the  work  under  the  Main  and  East  Bf  anch  Canals  was  con- 
structed during  1906  and  was  used  for  irrigation  during  1907.  The 
distribution  system  under  the  South  Brancn  Canal  was  constructed 
during  the  season  of  1908  and  the  first  part  of  1909. 

CJLEAR  LAKE  DAM  AND  DIKES. 

Clear  Lake  Dam  is  constructed  across  Lost  River  a  short  distance 
below  where  the  stream  leaves  the  marshes  which  border  Clear  Lake. 
The  Clear  Lake  Dikes  are  constructed  across  a  low  saddle  at  the 
southwest  extremity  of  the  lake. 

Proposals  for  the  construction  of  the  Cleak  Lake  Dam  and  Dikes 
were  mvited  to  be  opened  April  15,  1908.  Two  proposals  were  re- 
ceived for  the  work,  both  of  which  were  considered  excessive  and 
were  rejected.  On  August  15,  1908,  authority  for  the  doing  of  this 
work  by  Government  forces  was  granted.  Work  was  begun  on  the  ex- 
cavation of  the  channel  for  the  outlet  conduit  for  Clear  Lake  Dam 
in  the  fall  of  1908  and  carried  on  as  late  as  weather  conditions  would 
permit.  Work  was  resumed  in  May,  1909,  and  the  dam  was  practi- 
cally completed  before  operations  were  suspended  for  the  following 
winter.  Final  completion  of  the  work  was  accomplished  in  the  spring 
of  1910.  Work  was  commenced  on  the  Clear  Lake  Dikes  on  October 
6, 1909,  and  completed  December  20  of  that  year. 

ADAMS  CANAL  ENLARGEMENT. 

This  canal  was  built  by  J.  Frank  Adams  and  his  neighboring 
farmers  in  1886  to  1889  and  extended  from  Lower  Klamath  Lake  to 
Stukel  Mountain  and  along  the  southern  foot  of  that  mountain  to 
the  middle  of  the  eastern  shore  of  Tule  Lake,  a  length  of  over  30 
miles,  including  the  southern  portion  known  as  the  Can*  Canal. 
Hiese  canals  were  bought  by  the  Government  in  1905  and  became  a 
part  of  the  first  unit  of  the  Klamath  project.  A  recommendation 
was  made  that  these  canals  be  enlarged,  giving  them  a  uniform  sub- 
grade  and  a  section  that  tapered  from  a  capacity  of  195  second-feet 
to  86  second-feet  at  the  lower  or  eastern  end.  The  canal  had  been 
roughly  built,  the  banks  here  high,  there  low,  the  sections  irregular, 
and  the  subgrade  very  uneven.  These  high  spots  and  narrow  sections 
greatly  reduced  the  capacity.  The  recommendation  to  enlarge  was 
approved  February  5,  1918,  and  work  began  October  1,  1918.  A 
number  of  small  contracts  were  let  covering  69  per  cent  of  the  ex- 
cavation and  the  remainder  and  the  structures  were  built  by  Govern- 
ment forces.  The  enlarged  canal  is  intended  to  supply  10,700  acres 
in  the  first  unit,  8,460  acres  of  lands  on  the  margin  of  Tule  Lake  in 
private  ownership,  and  6^00  acres  of  public  land  in  the  bed  of  Tule 
l4ike.  The  work  was  suspended  because  of  bad  weather  from  Decem- 
ber 16,  1918;  to  in  February,  1914,  and  completed  April  80,  1914. 
llie  excavation  by  contract  was  108,924  cubic  yards  of  earth ;  con- 
tractors'prices,  average,  $0,198,  United  States  cost  $0,052,  total  cost 
$0,245.  The  work  done  by  Government  forces  was  10,179  cubic  yards, 
mainly  loose  and  solid  rock,  at  a  cost  of  $1.28  per  cubic  vard.  The 
structares  built  by  Government  forces  were  22  wooden  bridges,  82 
feet  span,  12  concrete  checks,  and  4  concrete  turnouts. 
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LOST  BIVBB  DIVERSION  WORKS* 

The  suocessful  reclamation  of  the  north  end  of  the  bed  of  Tule 
Lake  depends  on  preventing  the  larger  part  of  the  soring  floods  of 
Lost  Kiver  from  entering  the  lake.  The  Clear  Lake  Keservoir,  com- 
pleted in  1910,  retains  the  flood  water  of  the  Upper  Lost  River,  the 
evaporation  and  inflow  seepage  and  inflow  being  equal.  The  run- 
off below  the  reservoir  in  Lost  River  varies  from  25,000  to  120,000 
acre-feet  annually.  It  was  planned  to  handle  this  by  building  a 
dam  at  the  north  end  of  Stukel  Mountain  (Mount  Laki)  and  a 
diversion  channel  8  miles  long  thence  to  Klamath  River  directly 
west,  thus  diverting  excess  water  before  it  could  reach  Tule  Lake. 
The  dam  was  located  at  Wilson  Bridge,  10  miles  southeast  from 
Klamath  Falls,  Oreg.,  and  the  plans  were  approved  Julv  26,  1910 ; 
bids  were  opened  for  the  dam  December  29,  1910,  and  the  contract 
was  awarded  to  George  C.  Clark. 

The  dam  is  a  U-shaped,  multi-arch,  concrete  structure,  with  an 
interior  pool  110  feet  long  by  60  feet  wide.  It  is  34  feet  above  the 
bed  of  the  river,  and  earth  embankments  connect  it  with  higher 
ground  on  each  side.  It  contains  6,600  cubic  yards  of  concrete  and 
18,140  cubic  yards  of  earth  embankment.  The  headgates  for  the 
diversion  channel  are  on  the  north  side  of  the  dam  and  those  for 
tibie  O  Canal  on  the  south  side.  Water  was  stored  above  the  dam  in 
April,  1912,  and  diverted  in  May,  1912,  but  the  dam  was  not  com- 
pleted until  October,  1912. 

The  diversion  channel,  8  miles  long,  extends  west  through  the 
Lost  River  and  IQamath  Valleys  to  EQamath  River.  The  excavation 
covered  467,400  cubic  yards  of  material.  Bids  were  opened  Decem- 
ber 15, 1910,  and  the  contracts  awarded  to  W.  H.  Mason  and  James 
W.  Jory  for  the  excavation.  The  work  was  not  pushed  as  it  should 
have  been  and  was  not  completed  until  May  1,  1912.  The  channel 
has  a  capacity  of  420  second-feet,  and  since  its  completion  has 
diverted  the  flood  waters  of  Lost  River,  excepting  the  peaks  of  the 
floods,  thus  assisting  greatly  in  the  reclamation  of  the  bed  of 
Tule  Lake. 

ST7BLATERAL8  IN  THE  FIRST  UNIT. 

When  the  sublateral  system  of  the  first  unit  was  built  there  were  a 
numlber  of  cases  where  delivery  was  made  to  private  laterals  instead 
of  to  the  farm  units.  These  were  found  to  be  insufiicient  and  caused 
many  disputes  between  the  farmers.  For  tliese  reasons  it  was  decided 
to  take  over  and  rebuild  such  of  these  as  the  owners  were  willing  to 
turn  over  to  the  Government.  Agreements  were  entered  into  in 
June,  1915,  with  the  water  users  of  me  first  unit,  which  provided  for 
an  additional  construction  charge  of  $12.50  per*  acre  to  cover  the  cost 
of  reconstruction  of  these  laterals,  the  additional  drainage  required 
On  the  unit,  and  rebuildingin  concrete  the  larger  structures  of  wood 
as  these  became  decayed.  The  owners  of  these  sublaterals  have  been 
reluctant  to  turn  them  over  to  the  Government,  so  that  little  has  been 
done,  only  preliminary  surveys  being  made  in  1915. 

CJONSTRUCnON  OF  THE  SECOND  UNIT. 

A  board  of  engineers  was  convened  August  8, 1911,  to  consider  the 
construction  of  flie  second  unit  of  the  Klamath  project.    The  mem- 
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bers  were  A.  P.  Pavis,  chief  engineer,  E.  G.  Hopson,  supervising  en- 
gineer, and  W.  W.  Patch,  project  engineer.  After  inspection  of  the 
proposed  unit,  they  recommended  ite  immediate  construction.  On 
August  19,  1911,  the  director  authorized  the  work,  but  diflBiculties  in 
securing  the  rights  of  way  prevented  construction  during  1911. 

Proposals  were  advertised  July  3,  1912,  and  opened  August  20, 
1912.  Contract  was  awarded  to  Maney  Bros.,  Boise,  Idaho,  on  Sep- 
tember 16,  1912:  the  contractors  began  work  October  21,  1912,  and 
finished  the  work  in  August,  1913.  The  North  Poe,  the  South  Poe, 
and  Nuss  laterals  with  their  sublaterals  are  supplied  from  the  East 
Branch  (B)  <3anal,  which  terminates  at  Olene  Gap,  10  miles  nearly 
east  from  luamath  Falls,  Oreg.  The  North  Poe  and  the  South  Poe 
are  located  on  the  north  and  south  sides  of  Poe  Valley,  and  Nuss  Lake 
lateral  extends  west  from  Olene  Gap  and  south  of  Lost  Eiver  to  the 
Lost  Kiver  Diversion  Dam.  Water  is  supplied  directly  to  the  North 
Poe  lateral  from  B  Canal,  and  a  metal  flume  conveys  the  water  across 
the  river  at  Olene  Gap  to  supply  the  other  two.  This  flume,  placed 
on  a  wooden  trestle  with  concrete  foundations,  is  804  feet  long.  The 
Griffith  (G)  Canal  diverts  from  Lost  River  on  the  south  side  of  Lost 
Kiver  Dam  and  runs  southerly  along  the  base  of  Mount  Stukel,  sup- 
plying water  for  irrigation  of  a  narrow  strip  east  of  Lost  River. 

The  irrigable  areas  in  the  second  unit  are :  Under  North  Poe,  1,549 
acres;  South  Poe,  8,766;  Nuss  Lake,  1,181;  Griffith,  1,318;  and 
Griffith  extension,  563 ;  a  total  of  8,877  acres. 

ORIFFTrH    (G)    CANAL,  ENIiARGEMENT  OF  GRIFFITH  LATERAL. 

The  Griffith  lateral  was  built  in  1912  and  1913  as  a  part  of  the  dis- 
tribution system  of  the  second  unit,  to  irrigate  1,318  acres  of  land 
east  and  north  of  Lost  River,  at  the  foot  of  Stukel  Mountain.  It  had 
a  capacity  of  25  second-feet  at  the  head  and  10  second-feet  at  the 
southern  end.  In  May,  1913,  it  was  extended  6  miles  to  supply  563 
acres  of  irrigable  land  not  previously  included. 

In  December,  1914,  a  board  of  engineers,  consisting  of  D.  C.  Henny, 
E.  G.  Hopson,  and  J.  G.  Camp,  approved  a  plan  to  enlarge  this  lateral 
into  a  main  canal  with  190  second-feet  capacity,  to  supply  water  to 
Adams  Canal  in  addition  to  irrigation  of  adjacent  lands,  thus  utilizing 
the  sunmier  flow  of  Lost  River  and  withdrawing  that  water  from  the 
diversion  channel.  Agreements  were  signed  by  the  water  users  in  the 
first  unit  providing  that  should  the  excavation  involving  182,000 
cubic  yards  cost  more  than  the  original  estimate  for  the  project  of 
$30  per  acre,  the  excess  should  be  added  thereto  as  supplemental  con- 
struction. 

The  enlargemMit  of  the  lateral  into  a  carrying  canal  was  authorized 
by  the  director  and  chief  engineer  on  March  8,  1915,  approving  the 
plan  of  doing  the  work  partly  by  contract  and  the  balance  by  Gov- 
ernment forces.  Work  was  begun  promptly  with  large  forces,  35 
per  cent  of  the  excavation  being  contracted  and  65  per  cent  being 
done  by  Government  forces.  Tne  total  excavation  equaled  187,993 
cubic  yards,  of  which  133,803  cubic  yards  were  earth,  53,656  cubic 
yards  loose  rock,  and  534  cubic  yards  hard  rock.  It  was  completed 
on  April  28,  1915,  and  the  water  for  irrigation  was  turned  in  on 
May  1, 1916. 
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MEASURING  DEVICES. 

When  the  irrigation  system  of  the  first  and  second  units  was  built 
only  a  few  measuring  devices  were  placed  in  the  principal  canals  and 
laterals.  Deliveries  were  made  to  larm  units  through  wooden  turn- 
out boxes,  without  attempt  to  measure  the  quantities.  When  the 
reclamation  extension  act  was  passed,  this  made  it  obligatory  to 
measure  the  deliveries  of  water,  involving  building  measuring  de- 
vices over  the  whole  of  the  lands  then  under  irrigation.  Preliminary 
work  was  begun  in  1914  and  construction  of  the  structures  begun  in 
March,  1915,  by  Government  forces.  Many  of  the  wooden  structures 
were  badly  rotted,  and  in  the  case  of  the  larger  structures  were  re- 
placed by  concrete. 

GONSTBUCTION  DURINO  FISCAL  TEAB. 

Drainage, — ^An  Austin  trenching  machine  was  added  to  the  drain- 
age equipment,  arriving  on  the  project  on  June  17,  1916.  This  will 
be  used  for  digging  trenches  for  tile  drains  as  well  as  for  excavating 
some  of  the  smaller  open  drains. 

Laterals  on  marginal  lands,  Tule  Lake. — ^This  marginal  land  con- 
sists of  two  tracts  on  the  north  shore  of  Tule  Lake,  uncovered  in 
the  process  of  reclaiming  the  bed  of  the  lake.  First  is  the  land  in 
private  ownership,  3,460  acres,  a  tract  about  one-half  mile  wide 
and  12  miles  long,  adjacent  to  and  south  of  the  lands  in  the  first 
unit.  They  were  not  included  in  the  public  notice  for  the  first  imit 
in  November,  1908,  because  they  were  partially  under  the  water  of 
the  lake  at  that  time.  The  water  surface  of  the  lake  has  been  low- 
ered 8.5  feet  in  its  reclamation,  and  these  lands  and  5,300  acres  of 
public  lands,  south  of  and  adjacent  to  them,  have  been  uncovered. 
This  second  tract  is  also  a  long  and  narrow  strip,  averaging  three- 
fourths  mile  wide.  The  first  unit  canal  system  was  designed  large 
enough  to  cover  these  lands  through  the  Adams  Canal,  but  no  lateral 
system  had  been  built  for  them. 

The  construction  of  such  laterals  was  authorized  in  May,  1916, 
and  they  were  constructed  in  June,  1916,  leading  south  from  the 
Adams  Canal.  They  were  generally  of  10  second-feet  capacity,  built 
on  a  flat  slope,  in  economic  cut.  The  excavation  was  all  class  1  earth 
and  there  were  no  engineering  difficulties.  There  were  24  schedules 
with  a  total  excavation  of  59,418  cubic  yards,  of  which  14,597  cubic 
yards  were  excavated  by  contractors  and  the  remainder  by  Gov- 
ernment forces.  The  excavation  was  practically  completed  on  June 
30,  1916.  The  structures  were  begun  in  June  by  Government  forces 
and  will  be  finished  in  July,  1916.  The  total  length  is  23.8  miles, 
and  the  excavation  was  completed  in  25  days. 

SEEPAGE  AND  DBAINAGE. 

The  drainage  and  seepage  problems  were  not  considered  serious  • 
prior  to  1913,  although  it  was  known  that  excess  irrigation  water 
would  gather  in  certain  low  areas  without  natural  surface  outlets. 
Shallow  drains  2  to  3  feet  in  depth  were  built  to  carry  this  away, 
but  in  1912  some  seeped  areas  appeared,  becoming  quite  serious  m 
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1913,  especially  in  lands  adjacent  to  the  Lost  River  diversion  chan- 
nel and  below  the  Main  (A)  Canal. 

In  May,  1914,  a  board  of  engineers,  consisting  of  W.  H.  Sanders, 
D.  C.  Henny,  and  E.  G.  Hopson,  met  at  Klamath  Falls,  Oreg.,  to 
consider  remedies  for  this  condition.  Certain  investigations  to  be 
made  under  the  direction  of  D.  W.  Murphy,  engineer  in  charge  of 
drainage,  were  outlined  by  this  board.  These  investigations  showed 
that  a  large  part  of  the  seepage  was  from  the  canals  of  the  project, 
due  to  the  formation  of  the  Klamath  Valley.  This  consi^  of  a 
top  stratum  of  soil  from  1  to  6  feet  deep,  overlying,  generally,' a 
grayish  hardpan  6  inches  to  several  feet  thick.  This  slopes  toward 
the  lower  portions  of  the  valley  more  gradually  than  the  surface  of 
the  top  soil.^  For  this  reason  the  soil  stratum  is  from  5  to  6  feet 
deep  near  tKe  canals  and  not  over  6  inches  deep  in  the  lower  places, 
in  some  locations.  The  hardpan  contains  a  large  amount  of  white 
alkali  and  a  less  amount  of  black  alkali,  the  distribution  of  the  latter 
being  local  and  not  general.  Under  the  hardpan,  in  most  places,  is 
a  stratum  of  quicksand  varying  in  thickness  from  a  few  inches  to 
several  feet.  This  rests  in  turn  on  a  bedrock,  which  varies  from  a 
loose,  shattered  formation  full  of  water  to  a  bluish,  hard,  almost 
dry  rock.    This  bedrock  is  from  100  to  500  feet  thick. 

The  excavation  for  the  canals  cut  through  the  hardpan  in  a 
number  of  places  into  the  quicksand  and  in  other  places  the  hardpan 
was  not  penetrated.  The  seepage  from  the  canals  passes  on  top 
of  the  hardpan  in  the  latter  cases  and  under  that  stratum  throu^n 
the  quicksand  in  the  former  and  in  both  cases  flows  toward  the 
lower  portions  of  the  valley.  This  seepage  under  the  hardpan  is 
strongly  impregnated  with  alkali,  and  as  it  is  under  pressure,  it 
breaks  through  wherever  there  are  weak  spots  in  the  overlying 
stratum,  joining  the  flow  on  top  of  that  stratum.  When  this  flow 
reaches  shallow  soil,  it  is  brought  to  the  surface  by  capillary  attrac- 
tion, the  land  is  seeped,  and  evaporation  leaves  the  alkali  on  the 
surface. 

Two  plans  were  adopted  as  remedies,  one  to  cut  deep  toe  drains 
just  below  the  banks  of  the  canals,  the  other  to  cut  them  at  the  upper 
edges  of  the  seeped  areas.  In  both  cases  the  cut  is  to  the  quicksand, 
and  where  this  is  done  the  land  is  dried  and  the  seepage  conquered. 

One  main  drain  was  built  in  the  northern  part  of  the  Klamath 
Valley,  extending  from  Lost  Eiver,  one  mile  below  the  diversion 
"dam,  in  a  westerly  direction  eight  miles  to  near  the  Klamath  River. 
This  empties  into  Lost  River  where  it  is  8  feet  deep,  and  has  a 
good  slope  from  that  point  to  its  head,  being  deep  enough  at  all 
points  to  take  the  flow  of  the  smaller  drains  of  this  section,  all  of 
which  empty  into  it.  Four  smaller  drains  empty  into  Lost  River 
in  the  southern  part  of  the  project. 

OPERATION  AND  MAINTENANCE^ 

The  first  unit  has  been  operated  during  the  year  under  public 
notice  and  the  second  unit  and  the  Tule  Lake  marginal  lands  under 
water  rentid  agreements,  at  $1  per  acre-foot  for  the  water  used. 

Water  diversion  from  Link  River  in  1915  was  49,430  acre-feet 
and  from  Lost  River  19,400  feet,  a  total  of  68,830  acre-feet.  Of  this 
it  is  estimated  that  56  per  cent  was  lost  and  44  per  cent  delivered 
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to  farm  units  for  irrigation.  No  storage  water  was  used  during 
the  vear  from  Clear  LaKe  Reservoir. 

The  minimum  allowance  on  the  first  unit  was  2  acre-feet  per 
acre;  very  few  exceeded  the  minimum  and  those  by  small  amounts, 
the  excess  being  used  on  very  sandy  lands. 

The  wooden  structures  built  in  1907  and  1908  have  rotted  out  to 
a  large  extent.  Their  replacement,  begun  in  1915,  was  continued  in 
the  fiscal  year  1916,  the  larger  structures  being  rebuilt  of  concrete. 
The  greater  number  of  these  structures  have  now  been  rebuUt,  but 
the  large  wooden  flume  in  the  South  Branch  Canal  may  need  recon- 
struction in  the  fiscal  year  1918  or  1919. 

Historical  review^  Klamath  project. 


Item. 


1911        1912        1913 


1914 


1915 


1910 


Acreage  for  which  servloe  was  prepared  to  sapply 

water 

Acreage  irrigated 

Number  of  nurms  irrigated 

KOea  of  caoalB  operated 

Water  diverted  (acre-feet) , 

Water  deliveced  to  land  (acre-feet) 

Per  acre  of  land  irrigated  (aon-feet) 


30,  IM 

23,869 

384 

132 

46,600 

29,449 

1.23 


90,003 

23,834 

406 

132 

42,100 

23.619 

1.13 


29,700 

18,928 

325 

132 

88,000 

22:160 

1.17 


36,400 

24,440 

338 

178 

56,750 

25,610 

1.06 


86,000 

27,264 

315 

187 

68,830 

30,640 

1.125 


47,600 


1  The  27,254  aorai  iirigated  include  all  lands  mider  water-rigfht  application,  mach  of  wiiidh  WM  BOl 
irrigated. 

SS^TTLEMENT. 

No  changes  of  note  have  occun-ed  during  the  year. 

The  Klamath  Water  Users'  Association  continues  to  work  in  har- 
mony with  the  reclamation  officials  on  the  project.  Charles  A. 
Bunting,  a  farmer  living  near  Merrill,  Oreg.,  was  elected  president 
of  the  association  to  succeed  Abel  Ady,  deceased,  and  was  reelected 
at  the  last  annual  meeting  of  the  association. 

Settlement  data,  Klamath  project. 


Item. 


1912 


1913 


1914 


1916 


1916 


Total  number  of  fiwms  on  project 

Population 

Number  of  irrigated  iSanns 

Operated  by  ovmers  or  managers. . . 

Operated  by  tenants 

Population 

Number  of  towns. 

Population 

Total  population  in  towns  and  on  farins 

Number  of  public  schools 

Numbsr  of  churches 

Number  of  banlcs. 

Total  capital  stock 

Total  amoqnt  of  deposits 

Total  number  of  d^ositors 


430 

1,100 

405 

365 

40 

1,028 

4 

5,290 

6.395 

16 

9 

4 

1276, 900 

8 


360 
1,125 
326 
259 
66 
1,060 

6,300 

6,425 

16 

9 

3 

$175,000 


378 

1,375 

333 

260 

83 

1,800 

4 

4,500 

5,875 

18 

9 

3 

$175,000 

$1,000,000 

2,600 


891 

1,520 

362 

947 

106 

1,425 

4 

4,700 

6,220 

19 

9 

3 

$175,000 

$1,118,500 

3,565 


409 
1,580 
409 
287 
122 
1,486 

5,000 

3 

$175,000 
$1,219,8M 
^     4281 


>  Figures  not  at  hand;  substantiaUy  as  in  1914. 
PBINCIPAIi  CBOFS. 


Alfalfa,  timothy,  alsike,  red  and  white  clovers,  redtop,  and  orchard 
grass  are  the  principal  hay  crops.  Some  sweet  clover  is  grown  on 
lands  not  well  suited  to  the  other  grasses  and  experimental  plots  of 
Sudan  gi-ass  have  yielded  well.  Alfalfa  does  well  on  all  lands  where 
there  is  sufficient  depth  of  soil.    Alsike  clover  and  redtop  grow  better 
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on  the  shallower  soils  and  on  those  partially  seeped.    Considerable 
areas  were  sown  in  trains  in  1915  and  in  1916  owiQg  to  high  prices 

ErevaUing;  the  yield  for  1915  was  generally  good  for  wheat,  oats, 
arley,  and  rye.  The  season  of  1916  was  late  with  heavy  frosts  late 
in  June,  which  will  lower  the  yield  for  this  season.  Kutabagas,  sugar 
beets,  and  potatoes  yield  well,  though  late  frosts  sometimes  injure 
the  potatoes.  Fruits  and  berries  do  well  and  each  farm  can  raise 
sufficient  for  home  use  without  trouble.  In  some  favored  localities 
apples  do  well,  and  peaches,  plums,  prunes,  and  cherries  are  grown 
to  a  small  extent.  Pears  do  well  and  yield  heavily.  Owing  to  the 
elevation  and  consequent  late  frosts  it  can  not  be  considered  a  fruit 
country. 

Dry  farming  under  normal  rainfall  is  fairly  successful,  but  in  dry 
seasons  is  a  failure.  For  this  reason  the  farmers  can  afford  to  pay 
from  $50  te  $60  per  acre  for  the  construction  of  irrigation  systems. 

Crop  report,  Klamath  project  (Oreg,-Cal,),  year  of  1915, 


Oop, 


Area 
(acres). 


Unit  of 
yield. 


Yields. 


Total. 


Average 
per  acre. 


Values. 


Per  unit 
of  yield. 


Total. 


Per  acre. 


Barley 

Fruit 

Qaiden 

Hav,  mixed,  etc 

Pasture.. .' :!..!.... 

Potatoes 

Eye 

Wbeat 

Sugar  Iwets 

Total  acreage  cropped 
and  irrigated 


8,436 

4,689 

11 

114 

1,209 

3,034 

6,159 

300 

114 

2,617 

22 


Tons 

BuflbelB.. 


19,475 
125,097 


2.3 
27.0 


S8.00 
.60 


Tons 

Bushels., 


1,628 
106,615 


1.35 
29.9 


8.00 
.40 


Bushels.. 

..do 

...do 

Tons 


21,420 

1,992 

48,245 

219 


71.4 
17.5 
18w4 
9.7 


.70 


1.00 
5.00 


1156,800 

75,058 

740 

4,917 

13,024 

43.446 

18,476 

14,994 

1,696 

8,243 

1,095 


fl8L50 
16.20 
70.20 
43.00 
10.80 
11.50 
8.00 
50.00 
14.80 
18.40 
48.70 


27,254 


Total  and  ayerage. 


377,488.00 


18.86 


Aieii. 


Acres. 


Farms. 


Percent 
of  project. 


Total  liTl^ble  area  fums  reported. . 
Total  infgated  area  fnnis  reported . . 

Under  vater-right  applications. 

lAider  rental  contracts 

Vested  ri^ts 

Total  cropped  area  faxtoB  reported. . 


33,247 
27,254 


1,760 
27.254 


315 
269 


4 

816 


100 
86 

18 

3 

160 


PtJBIiIC  NOTICES  AND  OBDEBS. 
FUBLIC  NOTICE,  SEPTEMBER   16,  1015. 

1.  Under  the  provisions  of  the  reclamation  act  of  June  17,  1902 
(82  Stat.,  388),  and  acts  amendatory  thereof  or  supplementary  there- 
to, particularly  section  4  of  the  reclamation  extension  act  of  August 
18, 1914  (88  Stat.,  686),  it  appears  that  a  majority  of  the  water-nght 
applicants  and  entrymen  in  the  first  unit  of  the  Klamath  project  have 
mMe  agreements  providing  for  an  increase  in  the  cost  of  construction 
in  the  sum  of  $12.60  for  the  construction  of  drainage  works.  The 
faid  agreements  are  hereby  ratified  and  the  said  increase  in  the  con- 
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struction  charge  is  hereby  made  effecdve  in  accordanoe  with  the  eon- 
ditions  of  the  said  contract  as  follows: 

2.  The  construction  charge  of  all  water-right  applicants  and  entrf- 
men  in  the  first  unit  of  the  Elamath  project  who  have  accepted  fae 
terms  of  the  reclamation  extension  act  shall  be  increased  $12.50  per 
irrigable  acre. 

3.  The  said  increase  of  $12.50  ^er  acre  shall  be  paid  in  additional 
annual  installments  after  the  expiration  of  the  20  installments  pay- 
able under  the  reclamation  extension  act,  being  in  the  case  of  each 
individual  equal  to  the  largest  of  the  annual  in^llments  theretofore 

Eaid  under  his  water-right  application ;  but  the  final  installment  may 
B  less  than  that  amount  if  equal  to  the  balance  of  the  charge  then 
due. 

4.  The  said  increased  charge  and  conditions  of  pa;^ent  shall  apply 
to  all  land  within  the  first  unit  of  the  Klamath  project  now  or  here- 
after becoming  subject  to  the  terms  of  the  reclamation  extension  act 
whether  described  in  water-right  applications  heretofore  or  hereafter 
made. 

5.  All  lands  within  the  first  unit  for  which  acceptances  of  the 
reclamation  extension  act  have  not  been  duly  filed  shall  be  charged 
with  their  proportion  of  tiie  cost  of  these  works,  namely,  $12.60  per 
irrigable  acre,  and  payments  shall  be  made  bv  the  addition  to  the 
annual  operation  and  maintenance  charge  of  $1.25  per  irrigable  acre 
for  10  years,  beginning  with  the  charge  due  Mardi  1, 1917. 

Franklin  K.  Lane, 

Secretary  ef  the  Interior. 

rmUiO  NOTIGE,  MARCH  •,  1»1«. 

1.  In  pursuance  of  the  provisions  of  the  reclamation  act  of  June 
17,  1902  (82  Stat.,  888),  and  acts  amendatory  thereof  and  supple- 
mental thereto  and  in  particular  the  reclamation  extension  act  of 
August  13, 1914  (88  Stat,  686),  section  6  of  which  authorizes  the  Sec- 
retary of  the  Interior  to  fix  the  due  date  for  operation  and  mainte- 
nance charges,  notice  is  hereby  given  that  hereafter  until  further 
notice  for  all  lands  under  the  Klamath  project,  Oregon-California, 
the  operation  and  maintenance  charge  for  anjr  irrigation  season  shall 
be  due  and  payable  on  March  1  of  me  following  calendar  year. 

2.  The  operation  and  maintenance  charges  for  the  irrigation  season 
of  1916  and  for  each  irrigation  season  thereafter  until  further  notice 
diall  be  due  on  March  1  of  the  following  year,  and  each  acre  of  irri- 
gable land,  whether  irrigated  or  not,  shall  be  charged  with  a  minimum 
operation  and  maintenance  charge  of  $1,  which  will  permit  delivery 
of  not  more  than  2  acre-feet  per  acre.  For  the  first  acre- foot  per  acre 
additional  the  charge  shall  oe  at  the  rate  of  20  cents  per  acre-foot, 
and  should  further  quantities  be  needed  they  will  be  furnished  at  the 
rate  of  40  cents  per  acre- foot. 

8.  The  provisions  of  this  public  notice  cover  all  lands  subject  to 
public  notice  heretofore  issued  for  the  said  project. 

4.  Except  as  hereinabove  provided,  all  the  terms  and  provisions  of 
existing  public  notices  and  orders  and  in  particular  the  public  notice 
of  Marai  26, 1915,  for  the  Klamath  project  shall  remain  unchanged. 

Andrieus  a.  Jones, 
First  Assistant  Secretary/  of  the  Interior, 
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FIVAHCIAIi  STATEKENT. 

[Ftnaadal  ttatemcBt  In  detail,  sliowUiir  assets,  liabilities,  reeerres,  and  capital,  liTeii  la 

appendix,  p.  731.] 

Feature  oo9t9  of  Klamath  project  to  June  SO,  1916. 


Featnnt. 


Examinatioa  and  survevs: 

EzamJnation  of  project 

Modoeontt 

Eapcrtmental  fann 

Honefly  district 

OaciD^  streams 

Tub  fake  outlets 

BndHoUow 

Sand  Hollow  (cooperative) 

PlnaGroye 

Upper  Klamath  Lake 

AdministratiTe  general  expense 


StoruB  STStttn: 

SvXakB  Dam  and  dikes. 
HflrBeflyReserrolrsite 


iCanaL 

Bast  Branch  Canal 

Booth  Bnneh  Cinal 

Adams  and  Oair  Canal 

Lost  River  diTBEBion  channel. . 
OriiBth  Cinal  (enlargement) . . 

Ankeny  Canal 

LanfBilVallev  canals 

Bopplemental  construction... 


Lateral  system: 

Flist  unit  ............... ........ 

Second  miit....... 

Tale  Lake 

AdmlnistretlTe  general  expense . 

Diataafe: 

First  mit 

Second  miit 

Lai^dl  Valley 

Lower  Lake 

AdnimSnatlve  genoral  expense . 


Tq} 


)wer  system: 

£db  Canal 

Booth  Branch  Canal  power  plant. . 

MoCormiok  tract....!:...... 

LeaTltt  tract 


SnbJeature. 


Faimtmits: 

Second  unit 

Tnle  Lake  marginal  lands 

Administratiye  and  general  expense 

Permanent  improTements  and  lands,  headquarters  site  and  buildings 

TetephonesysfiBm.constraotion  of  line  and  instruments , 

Operation  and  maintenanoedmlng  construction 

Flmtaoooont I 

Operation  and  maintenance  compounded  with  construction 

Oroes  cost  of  construction  of  project  to  June  30, 1916 

LoM  revenues  earned  during  construction  period: 

Rental  of  lands  and  buiidlnei  during  operation  period 

Rental  of  naainf  and  farming  lands 

Rental  of  ttrimtun  water 

Coastmction  height  refimds 

Other  revenues  mudassifled 


Net  cost  of 


to  June  30, 1916.. 


$47,356.44 

5,624.34 

16,236.55 

161. 10 

25,791.27 

»,622.32 

676.40 

1,103.18 

174.85 

4,450.99 

638.62 


332,354.88 
670.49 


696,968.88 
49,639.53 
193,495.09 
182,257.33 
309,399.47 
82,440.25 
57,090.00 
9,834.23 
72,457.96 


180,820.64 

113,676.73 

17,106.49 

759.49 


112,282.89 

245.98 

428.16 

9,147.28 

2,650.02 

24.63 


111,329.02 

740. 10 

11,424.62 

8,415.38 


2,421.62 
472.42 
180.08 


30.00 

6,812.23 

81,488.21 

8,565.71 

868.76 


Principal 
feature. 


3122,836.06 
*ii,025.37 


1,653,582.76 


282,363.16 


124,778.96 


126,900.12 


3,074.12 
18,766.10 
26,185.87 
24,833.88 
32,617.68 

1,269.95 


2,760,242.64 


47,744.91 


2,702,497.68 
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Estimated  cost  of  contemplated  icork  on  Klamath  projed  during  fl9ca>l  year  19J7. 


FeatureB. 


Bubfntiirft. 


PllDdlMl 


Bzamlnatlon  and  surveys: 

Surveys,  SmSl  Hollow  unit  aiid  v'ipi'xiimaitb.  LiOn  * 

Oanal  system: 

Sand  HoUow  unit— 

Fhime 

Tunnels 


I  unit,  excavation  and  stmctuna*.  ••. 
t  unit,  excavation  and  structures 

DnJnage  system: 

First  unit,  excavation  and  structoras 

Second  unit,  excavation  and  structunw 

ICarginal  unit,  excavation  and  structures .... 

Farm  units,  surveys  marginal  lands,  Tnle  Lake. . 
Oi>eration  and  maintenance  under  oonstmctlDn: 

Second  unit,  until  Dec  81, 1916 

Keno  power  canal 

Lost  River  diversion  woria 


Operation  and  maintenance  under  public  notice: 

nwratunit 

Second  unit,  after  Jan.  1,1917 

ICarginal  unit 

Tula  Lake  unit,  under  water  rental 


Total  estimated  expenditare. 


n,  500. 00 
0,730.07 


7,  MO.  00 
80,040.10 


7,800.00 
17,142.78 


40,724.64 
7,000.00 
5,000.00 


3,071.19 
800.00 
400.00 


26,800.00 
6,000.00 
8,000.00 
5,067.56 


88,980.07 

46, 540.  M 
3l,44a.1« 


58,724.64 
1,467.78 


4,87L1« 


43,783.56 


180,000.00 
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B.  B.  Hatden,  project  manager,  Newell,  S.  Dak. 
LOCATION. 

Cotmtiefl :  Butte  and  Meade. 

Townships :  6  to  10  N.,  Rs.  3  to  8  B.,  Black  Hills  meridian. 

Railroads:  Chicago  &  North  Western;  Chicago,  Burlington  &  Quincy;  Chi- 
cago, Milwaukee  &  St  PaiU. 

Railroad  stations  and  estimated  population  January  1,  1916:  Belle  Fourche, 
1,100;  Newell,  202;  Nisland,  128;  Fruitdale.  100;  Vale,  75. 

WATSB  SUPPLY. 

Source  of  water  supply :  Belle  Fourche  River. 

Area  of  drainage  basin :  4,205  square  miles. 

Annual  mn-off  in  acre-feet:  Belle  Fourche  River  at  diversion  dam  (4,265 
square  miles),  1903  to  1915 — ^maximum.  554,608;  minimum,  119,860;  mean, 
815,359. 

AGBIGT7LTTJBAL  AND  CLIMATIG  CONDITIONS. 

Area  for  which  the  service  is  prepared  to  supply  water,  season  of  1916: 
78,591  acres. 

Area  under  water-right  applications,  season  of  1916 :  61,313  acres. 

Iiongth  of  irrigation  season :  May  1  to  October  1 — ^152  days. 

Average  elevation  of  irrigable  area :  ^,800  feet  above  sea  level. 

Rainfall  on  irrigable  area:  8  years,  average,  14.5  inches;  1915,  21.44  inches. 

Range  of  temperature  on  irrigable  area :  —38'*  to  103**  F, 

Character  of  soil  of  irrigable  area :  North  side  of  Belle  Fourche  River  prin- 
cipally heavy  clay  soil,  with  scattered  areas  of  sandy  clay  loam;  south  side, 
sandy  loam.    All  of  the  soils  are  heavy  enough  not  to  be  disturbed  by  winds. 

Principal  products :  Grain,  corn,  alfalfa,  potatoes,  and  garden  truck. 

Principal  markets:  Omaha,  Nebr.;  Chicago,  111.;  and  mining  towns  in  the 
Black  Hills. 

LANDS  OPENED  FOB  IBBIGATION. 

Dates  of  public  notices,  regulations,  and  orders  relating  thereto:  June  21, 
1907;  May  29,  1908;  January  18,  1909;  February  19  and  November  26,  1910; 
January  24,  March  9,  May  4,  and  December  30,  1911;  February  3  and  May  2, 
1912;  February  26,  June  28,  and  July  21,  1913;  January  J9,  February  26.  May 
29,  August  14,  and  September  24,  1914 ;  April  10  and  May  18,  1915 ;  March  10, 
March  16,  and  July  6,  1916. 

Location  of  lands  opened :  T.  7  N.,  Rs.  5  to  7  E. ;  T.  8  N.,  Rs.  3  to  7  E. ;  T.  9 
N.,  Rs.  2  to  6  E. ;  T.  10  N.,  Rs.  3  to  6  E.,  Black  Hills  meridian. 

Present  status  of  lands  opened :  30,696  acres  entered  subject  to  the  reclama- 
tion act ;  3,781  acres  opened  to  entry ;  4,503  acres  of  State  lands ;  39,610  acres 
In  private  ownership^ 

Limit  of  area  of  farm  units :  Public,  80  acres ;  private,  160  acres. 

Duty  of  water :  1.5  acre-feet  per  acre  per  annum  at  the  farm. 

Building  charge  per  acre  of  irrigable  land :  $30,  $35,  and  $40. 

Annual  operation  and  maintenance  charge :  For  11)10,  75  cents  for  first  acre- 
foot  of  water  per  acre ;  additional  quantities,  60  cents  per  acre-foot  For  191<l» 
IK)  cents  for  first  acre-foot ;  additional  quantities,  50  cents  per  acre  foot. 

ei809*— 16 25  886 
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CHBOHOLOOICAIi  SUMMABY. 

Reconnoissance  and  preliminary  surveys  b^un  In  1903. 

Ck>nstruction  recommended  by  board  of  engineers  April  29,  1904. 

Construction  authorized  by  Secretary  May  10,  1904. 

Diversion  dam  and  inlet  canal  completed  September,  1907. 

Belle  Fourche  Dam  completed  June,  1911. 

First  irrigation,  season  of  1908. 

Entire  project  93.7  per  cent  completed  June  30,  1916. 

IB&IGATIOH  FLAN. 

The  irrigation  plan  of  the  Belle  Fourche  project  provides  for  the  diversion 
of  water  from  the  Bell  Fourche  River  by  means  of  a  dam  about  1^  miles  below 
Belle  Fourche,  S.  Dak.,  and  an  inlet  or  supply  canal  about  6i  miles  in  length 
into  a  storage  reservoir  controlled  by  the  Belle  Fourche  Dam  on  Owl  Creek,  a 
tributary  of  the  Belle  Fourche  River;  tlie  distribution  of  water  from  the  iulet 
canal  to  a  small  area  of  land  and  the  distribution  of  water  from  the  reservoir 
through  two  canal  systems  to  lands  ou  both  sides  of  the  Belle  Fourche  River. 

The  United  States  claims  all  waste,  seepage,  spring,  and  percolating  waters 
arising  within  the  project,  and  proposes  to  use  such  water  in  conuection  there- 
with. 

The  features  of  the  above  irrigation  plan  completed  are  the  diversion  dam, 
head  works,  inlet  canal.  Belle  Fourche  storage  dam,  south  canal  and  laterals, 
north  canal  and  all  tributary  laterals  and  structures.  The  features  not  yet 
constructed  are  Willow  Creek  and  Nine  Mile  laterals  and  their  tributaries,  cov- 
ering approximately  15,000  acres  of  land. 

SUMMARY  OF  GENERAL  DATA  FOB  BELLE  EOUBCHE  FBOJECT  TO 

JUNE  30,  1916. 

Areas: 

Irrigable  acreage  when  project  is  complete 97,916 

Public  land  entered,  June  30,  1916 30, 696 

Public  land  open  to  entry,  June  30,  1916 3, 781 

State  land.  June  30,  1916 4,503 

Private  land,  June  30,  1916 39,610 

Acreaj^e  service  could  have  supplied  season  of  1915 78,591 

Estimated  addition  in  fiscal  year  1917 4. 600 

Acreage  actually  irrigated,  season  of  1915 44,067 

Acreage  cropped  under  irrigation,  season  of  1915 43,063 


Crops: 

Value  of  irrigated  crops,  season  of  1915 $462,050.00 

Value  of  irrigated  crops  per  acre  cropped 10. 72 


Finances : 

Estimated  cost  of  completed  project $3,632,781.76 

Total  construction  cost  to  June  30,  1916 $3,420,551.42 

Per  cent  complete,  June  30,  1916 93.70 

Appropriation  for  fiscal  year  1917,  total $108,680.00 

Allotment  for  construction,  fiscal  year  1917 $48,000.00 

Estimated  per  cent  complete,  June  30,  1917 93. 70 

Announced  construction  charges  per  acre $30,  $35,  $40 


Appropriation,  fiscal  year  1916 $144,000.00 

Expenditures  during  fiscal  year  chargeable  to  1916  appro- 
priation— 

Disbursements  -^ $93, 917. 52 

Transfers 7, 200. 90 

$101, 118. 42 

Registered  liabilities  chargeable  to  1916  ap- 
propriation       25, 822. 79 

^ — 126, 941. 21 


TJnencumbered  balance,  July  1, 1916 17, 058. 79 
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Repayments : 

Construction  charges — 

Accrued  to  June  30.  1916 $186, 511. 33 

Collected  to  June  30,  1916 . 162, 129. 41 

Uncollected,  June  30,  1916 24, 381. 92 

Operation  and  maintenance  charges  (public  notice) — 

Accrued  to  June  30,  1916— 156,151.43 

Collected  to  June  30.  1916 131, 578. 15 

Uncollected,  June  30.  1916 24, 573. .28 

Water  rental  charges — 

Accrued  to  June  30,  1916 210.00 

Collected  to  June  30,  1916 L 210.00 

Drainage,  estimated  acreage  damaged  by  seepage  to  June  30, 
1916 3, 000. 00 

HISTOBY  OF  CONSTBUCTION  AND  ENGINEEBINO  FEATURES. 

DIVERSION   DAM   AND   INLET   CANAL. 

-  The  diversion  dam  is  located  on  the  Belle  Fourche  River  about  1^ 
miles  below  the  town  of  Belle  Fourche.  It  is  a  concrete  weir  23  feet 
in  height  and  400  feet  long  between  abutments.  From  the  south 
abutment  an  earth  embankment,  protected  by  rock  paving  on  the 
water  slope,  extends  to  high  ground.  Beyond  the  north  abutment 
are  located  a  sluiceway  provided  with  three  double-leaf  gates,  each  5 
feet  wide  and  10  feet  high,  and  an  intake  for  the  inlet  canal  which  is 
provided  with  seven  gates  5  feet  wide  and  10  feet  high.  The  crest  of 
the  dam  is  1  foot  above  normal  water  surface  elevation  of  the  canal. 
The  dam  rests  on  shale  or  slate  rock,  which  at  this  point  extends  to 
a  great  depth. 

The  inlet  canal,  constructed  for  the  purpose  of  diverting  water 
from  Belle  Fourche  River  to  a  storage  reservoir  on  Owl  Creek,  is  6^ 
miles  long  and  has  a  capacity  of  1,600  second-feet.  It  is  located  on 
the  north  bank  of  the  river  and  extends  from  the  intake  in  an  east- 
erly direction  through  the  divide  to  Dry  Creek,  where  the  water 
passes  bv  a  10- foot  drop  into  the  reservoir.  About  half  a  mile  below 
the  headworks  the  canal  crosses  Crow  Creek.  It  is  arranged  to  take 
the  water  of  this  stream  into  the  canal,  and  to  guard  against  floods 
a  concrete  weir  180  feet  long  is  constructed  on  the  lower  bank  with 
a  sluiceway  in  which  are  installed  three  gates  5  feet  wide  and  10 
feet  high.  A  short  distance  below  this  regulating  weir  and  duiceway 
a  check  is  constructed  in  the  canal  consisting  of  a  concrete  structure 
provided  with  six  sheet  steel  gates  6  feet  wide  and  8  feet  high. 
For  the  purpose  of  regulating  the  flow  in  the  canal  and  delivering 
the  water  to  the  reservoir  without  causing  serious  erosion  a  concrete 
weir  183  feet  long,  discharging  into  a  concrete-lined  outlet  channel, 
was  constructed  at  the  end  of  the  canal. 

In  October,  1904,  plans  for  the  diversion  dam,  inlet  canal,  and 
structures  were  completed  and  approved,  and  proposals  were  opened 
April  10,  1905.  A  contract  for  schedule  1,  consisting  of  the  struc- 
tures and  appurtenances,  was  executed  April  24, 1905,  and  a  contract 
for  schedule  2,  consisting  of  the  excavation  of  the  inlet  canal,  was 
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executed  April  26,  1904.  The  work  of  construction  was  begun  in 
May,  1904,  and  completed  in  September,  1907. 

The  Crow  Creek  regulating  weir  and  sluiceway  were  begun  in  the 
fall  of  1905  and  finished  in  September,  1907. 

The  reservoir  drop  was  built  during  June  and  July,  1907. 

The  excayation  or  inlet  canal  was  begun  in  May,  1905.  On  account 
of  unfavorable  weather  conditions  in  1905  the  progress  in  excavation 
was  slow.  On  March  7,  1906,  the  contractor  defaulted  and  relin- 
quished the  work  to  the  United  States.  A  part  of  the  work  was 
readvertised,  but  as  no  bids  were  received  the  Secretary  of  the  Inte- 
rior authorized  the  work  to  be  completed  by  Government  forces.  It 
was  finished  in  September,  1907. 

Proposals  for  furnishing  and  erecting  five  combination  truss 
bridges  of  72-foot  span  over  the  inlet  canal  were  opened  May  15, 
1906,  and  a  contract  was  executed  June  18,  1906.  The  bridges  were 
completed  in  January,  1907. 

BELLE  FOUBCHE  DAM. 

The  Belle  Fourche  Dam  is  located  on  Owl  Creek  just  below  its 
junction  with  Dry  Creek  and  about  12  miles  northeast  of  Belle 
Fourche.  It  is  an  earth  dam  6,493  feet  long  on  top,  including  waste- 
way,  115  feet  high  above  cut-off  trench  at  maximum  section,  18  feet 

7  inches  wide  on  top,  and  having  slopes  in  general  of  2  to  1.  On 
the  water  face,  however,  the  slope  fiU)ove  the  water  line  is  IJ  to 
1,  and  for  a  short  distance  at  the  bottom  5  to  1.  The  elevation 
of  the  top  of  the  dam  is  2,990  feet  above  sea  level.  The  dam  com- 
pleted contains  1,546,000  cubic  yards  of  earth  and  26,160  cubic  yards 
of  masonry  and  requires  17,820  concrete  blocks  (6^  by  5  feet  and 
from  6  to  8  inches  thick)  on  the  water  slope  and  15  acres  of  grass 
seeding  on  the  lower  slope.  A  wasteway,  located  in  a  draw  beyond 
the  east  end  of  the  dam,  has  a  semicircular  concrete  weir  crest  314  feet 
lonff  at  elevation  2,975  or  15  feet  below  the  top  of  the  dam. 

The  outlets  consist  of  two  concrete  conduits  through  the  dam,  the 
floors  of  which  are  at  elevation  2,920  or  about  45  feet  above  the  lowest 
point  of  the  reservoir.  These  conduits  conduct  the  water  from  the 
reservoir  to  the  North  and  South  €anals.  They  are  controlled  by 
gates,  which  are  operated  from  gatehouses  on  the  top  of  concrete 
diiafts  built  up  through  the  dam  near  its  center  line.  "Hie  outlets  are 
about  2,400  leet  apart.  They  are  provided  with  58-inch  balanced 
valves  at  the  inlet  ends  to  control  the  entrance  of  water. 

In  July,  1905,  plans  for  the  construction  of  the  dam  and  about  18 
miles  of  the  outlet  canals  were  reviewed  and  approved  by  a  board  of 
engineers  consisting  of  Messrs.  Charles  E.  Wells,  J.  H.  Quinton, 
C.  H.  Fitch,  and  R.  F.  Walter.  Proposals  were  opened  October  26. 
1905,  and  a  contract  was  executed  for  the  entire  work,  consisting  or 
three  schedules.  Schedule  1  included  the  dam  and  If  miles  of  the 
North  and  South  Canals  adjacent  to  it.    Schedule  2  included  oyer 

8  miles  of  the  North  Canal,  and  schedule  3  included  about  8  miles 
of  the  South  Canal.  Work  was  begun  on  the  dam  March  26, 1906, 
and  was  completed  on  June  16, 1911. 
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NORTH  CANAL. 

The  water  required  for  the  irrigation  of  about  60,000  acres  of  land 
north  of  the  Belle  Fourche  River  and  east  of  Owl  Creek  is  supplied 
through  the  North  Canal.  This  canal  heads  at  the  north  outlet 
condmt  in  the  Belle  Fourche  Dam  and  ends  at  station  2290,  where 
it  divides  into  Willow  Creek  and  Sheffield  laterals.  The  canal  should 
have  been  completed  prior  to  July  1,  1916,  but  owing  to  excessive 
rains  a  small  amount  of  work  yet  remained  to  be  done  at  the  close 
of  the  fiscal  year. 

The  canal  when  completed  is  approximately  44  miles  long  and 
for  the  most  part  is  a  one-bank  structure,  being  a  sidehill  canal. 
The  banks  throughout  are  2  to  1  inside  and  1^  to  1  outside  dope 
in  fill  and  1  to  1  in  cut. 

The  first  433  stations,  or  that  portion  between  Belle  Fourche  Dam 
and  Indian  Creek  flume,  were  built  by  the  contractor  for  the  dam. 
Work  was  begun  on  March  26,  1906,  and  completed  May  21,  1908: 
Its  capacity  is  1,600  second-feet  from  the  outlet  conduit  to  the  waste- 
way,  which  it  crosses  one-half  mile  from  the  dam  and  at  which  are 
located  two  spillway  gates. 

Bevond  this  point  the  canal  will  be  used  entirely  for  irrigation 
and  has  an  initial  capacity  of  650  second-feet,  a  bottom  width  of 
28  feet,  and  a  water  depth  of  7  feet.  On  that  portion  built  by  the 
contractor  for  the  dam,  work  was  begun  on  March  26,  1906,  and 
finished  May  21,  1908.  Four  main  laterals  and  many  more  smaller 
ones  take  out  along  this  stretch  of  canal.  All  turnout  structures  are 
of  concrete. 

During  the  season  of  1911  the  North  Canal  was  extended  from 
station  433,  a  point  only  a  few  hundred  feet  west  of  Indian  Creek 
flume,  to  station  1,659,  where  it  emptied  temporarily  into  Deadman 
Creek.  This  work  comprised  the  excavation  of  765.572  cubic  yards 
of  earth,  the  erection  of  Indian  Creek  and  Horse  Creek  flumes,  the 
construction  of  three  wasteways,  and  the  placing  of  numerous  lateral 
turnout  bridges  and  drainage  culverts.  The  excavation  up  to  station 
1,650  was  divided  into  eight  schedules  and  advertised  under  Speci- 
fications No.  173.  Bids  were  opened  at  Belle  Fourche,  S.  Dak.,  on 
February  24,  1911,  and  awards  covering  the  entire  eight  schedules 
were  made  to  four  contracting  firms.  Schedule  9,  running  from 
station  1,650  to  1.659,  was  let  to  Robert  Kinkaid  under  award  of 
bids  opened  at  Belle  Fourche  storage  dam,  September  1. 1911.  The 
object  of  this  short  schedule  was  to  complete  the  canal  to  a  large 
draw.  The  price  bid  averaged  about  18^  cents  per  cubic  yard  for 
all  excavation.  Work  was  begun  early  in  the  season  and  completed 
December  15  of  the  same  year. 

The  canal  at  Indian  Creek  has  a  bottom  width  of  80  f eet^  a  water 
depth  of  5  feet,  and  a  capacity  of  500  second-feet;  at  station  1,659 
the  corresponding  functions  are  18,  5,  and  300.  These  functions, 
however,  vary  according  to  the  topography  of  the  country  and  the 
material  through  which  the  canal  is  constructed.  Through  all  of 
this  section  banks  have  a  3-foot  freeboard  and  an  8-foot  crown 
width.  The  gradient  used  throughout  this  section  was  from  0.0008 
to  0.00025,  but  owing  to  a  tendency  to  scour  in  the  gumbo  and  shaley 
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materials  only  about  half  this  amount  of  fall  has  been  used  in  later 
construction. 

All  structures  of  whatever  nature  were  built  by  Government 
forces. 

The  Indian  Creek  flume  carries  the  >vater  of  the  North  Canal  across 
Indian  Creek.  It  is  a  Hess  Toncan  metal  waterway  mounted  on  a 
wooden  substructure;  it  is  1,300  feet  in  length,  has  a  diameter  of 
10  feet  10  inches  and  a  capacity  of  500  second- feet.  The  intake  and 
outlet  structures  are  concrete  warped  surfaces.  At  the  upper  end  of 
the  intake  a  concrete  check  is  provided  to  control  the  flow  through 
the  concrete  wasteway  a  few  feet  upstream.  The  trestle  work  rests 
on  concrete  piers  excavated  to  blue  shale  in  the  sections  adjacent  to 
the  creek. 

Horse  Creek  flume  is  similar  in  design  to  the  Indian  Creek  flume. 
It  is  a  Hess  Toncan  metal  flume  with  a  diameter  of  10  feet  2  inches 
and  is  676  feet  between  inlet  and  outlet  head  walls.  Its  capacity  is 
450  second-feet.  Owing  to  delays  in  the  delivery  of  material  this 
flume  was  not  completed  until  the  early  part  of  1912. 

At  station  431,  or  about  100  feet  above  the  intake  of  the  Indian 
Creek  flume,  a  5  by  5-foot  sluice  gate  and  chute  is  provided  for 
handling  excess  storm  water  that  finds  its  way  into  the  canal.  The 
gate  opens  into  a  5  by  5-foot  square  concrete  box  which  falls  4  feet 
in  28  leet  and  then  empties  into  a  chute  125  feet  long  having  a  drop 
of  30  feet  and  discharging  on  a  level  with  the  bed  of  Indian  Creek. 
This  chute  is  made  wnth  6-inch  concrete  walls  reinforced  with  one- 
half  inch  square  steel  bars  and  has  concrete  baffle  posts  18  inches  high 
on  the  outlet  floor. 

At  stations  688  and  1206+50  concrete  waste  gates  also  are  pro- 
vided. There  is  nothing  unusual,  however,  in  the  design  of  these 
structures. 

All  main-canal  turnouts  are  of  vitrified  sewer  pipe  fitted  with 
screw-stem  steel  gates  set  in  concrete  with  concrete  outlet.  These 
gates  are  provided  for  all  laterals  and  for  farm  deliveries  when  made 
from  the  main  canal. 

On  account  of  shortage  of  funds  no  extensions  were  made  on  the 
North  Canal  during  1912,  but  on  May  8,  1913^  bids  were  opened  for 
extending  this  canal  from  station  1659  to  station  1861  under  specifi- 
cations No.  234  which  included  the  construction  of  the  adjacent  lat- 
eral system.  The  North  Canal  work  was  divided  into  two  schedules, 
covering  60,690  and  54,820  cubic  vards,  respectively.  The  con- 
tractors both  began  operations  the  first  part  of  June  and  had  fin- 
ished before  the  close  of  the  year. 

The  canal  throughout  this  entire  division  has  18-foot  bottom  width, 
8-foot  banks,  8-foot  crown  width,  and  grade  of  s=.00015. 

The  only  unusual  feature  was  the  concrete  culvert  and  waste  gate 
at  station  1774  where  the  drainage  for  over  3,000  acres  lying  above 
the  canal  is  taken  care  of.  The  structure  is  of  reinforced  concrete 
with  a  48-inch-square  cast-iron  waste  gate  from  the  canal  and  a 
drainage  culvert  under  the  canal  with  a  cross-sectional  area  of  ap- 
proximately 36  square  feet. 

During  1914  the  North  Canal  was  extended  from  station  1861  to 
station  2127;  the  first  800  feet  of  which  comprise  the  Dry  Creek 
flume.  Bids  were  opened  on  April  15  under  specifications  No.  260  and 
contract  awarded  to  the  Owen  Construction  Co.,  of  Denver,  Colo., 
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at  $0,147  per  ofbic  yard.  The  excavation  comprised  a  total  of 
205,594  cubic  yards,  of  which  117.937  cubic  yards  were  on  the  North 
Canal  and  87,657  cubic  yards  on  laterals.  The  only  unusual  feature 
of  this  section  of  canal  is  the  Dry  Creek  flume  which  has  a  Hess  gal- 
vanized-steel  waterway  9  feet  6  inches  in  diameter  built  on  timber 
trestle  work  with  16-foot  bents.  The  posts  are  of  10  by  10  inch  red 
fir  and  rest  on  concrete  piers.  This  structure  was  built  by  Govern- 
ment forces. 

SOUTH  CANAL. 

The  South  Canal  is  about  45  miles  in  length  and  furnishes  water 
for  irrigating  lands  on  the  north  side  of  the  Belle  Fourche  River  west 
of  Owl  Creek  and  on  the  south  side  of  the  river  in  the  vicinity  of 
Vale,  S.  Dak.  The  principal  structures  on  the  line  of  the  canal  are 
the  siphons  under  the  Belle  Fourche  River,  Whitewood  Creek,  and 
Anderson  Draw,  a  tunnel  1,306  feet  long  through  a  bluff  on  the  south 
side  of  the  river,  and  steel  flmne  over  Stinking  Water  Creek. 

The  first  division  of  the  canal,  nearly  8  miles  in  length,  extends  in 
u  southerly  direction  from  the  south  conduit  of  the  dam  to  the  Belle 
Fourche  Kiver.  It  has  a  capacity  at  its  upper  end  of  350  second- 
feet,  a  bottom  width  of  18  feet,  and  a  water  depth  of  5^  feet.  As 
the  laterals  are  taken  out  the  capacity  of  the  canal  is  gradually  de- 
creased. This  division  was  built  by  the  contractor  for  the  dam. 
The  work  was  begun  in  April,  1906,  and  finished  June  30, 1907.  The 
(construction  presented  no  unusual  features,  the  structures  consisting 
of  concrete  wasteways  and  culverts  and  a  reinforced-concrete  arch 
of  22-foot  span. 

The  second  division  of  the  South  Canal  is  about  30  miles  in  length. 
It  crosses  to  the  south  side  of  the  Belle  Fourche  River  by  a  siphon 
3,565  feet  long  and  extends  in  an  easterly  and  southerly  direction  to 
a  point  about  6  miles  east  of  Vale.  Proposals  were  opened  April  10, 
1907,  and  all  bids  were  rejected  except  those  for  sections  7  and  8, 
which  included  11^  miles  of  canal  in  the  vicinity  of  Vale,  and  for 
which  a  contract  was  executed  on  May  29,  1907,  and  the  work  com- 
pleted in  November,  1907.  The  balance  of  the  work  was  readvertised 
and  proposals  opened  on  June  10,  1907.  All  bids  were  rejected  and 
authority  was  granted  by  the  Secretary  of  the  Interior  to  do  the 
work  by  Government  forces.  Satisfactory  informal  contracts  were 
made,  however,  for  excavation  of  sections  2,  4,  5,  and  6,  leaving  all 
of  the  structures,  including  the  siphons  and  tunnel,  and  several  miles 
of  open  canal  to  be  constructed  oy  Government  forces.  Work  was 
begun  in  May,  1907,  and  all  of  the  canal  and  structures  were  com- 
pleted to  Cottonwood  Creek,  near  Vale,  in  the  spring  of  1909,  and 
the  remaining  structures  on  the  canal  in  the  spring  ox  1910. 

The  Belle  Fourche  River  siphon  is  a  reinforced-concrete  pressure 
pipe  3,565  feet  long,  having  an  internal  diameter  of  5  feet  with  an 
8-mch  shell  reinforced  with  J-inch  and  f-inch  square  bars  for  a  head 
of  65  feet.  Its  construction  was  begun  in  August,  1907,  and  com- 
pleted in  October,  1908. 

The  tunnel  is  about  2  miles  east  of  the  Belle  Fourche  siphon  and 
carries  the  South  Canal  through  a  high  bluff  on  the  south  bank  of  the 
river.  It  is  1,306  feet  long  with  a  horseshoe-shaped  section  9^  feet 
wide  and  lOJ  feet  high  and  is  lined  with  concrete  throughout.    Exca- 
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vation  was  begun  in  August,  1907,  and  completed  in  May,  1908.  The 
portals  were  excavated  the  previous  winter  by  contract.  The  plac- 
ing of  concrete  lining  was  begun  in  May  and  finished  in  August,  1908. 

The  Anderson  siphon,  which  carries  the  South  Canal  across  Ander- 
son Draw  under  a  head  of  about  45  feet,  is  of  reinforced  concrete  8 
inches  thick  and  has  an  internal  diameter  of  7  feet  and  a  length  of 
425  feet.  It  has  inlet  and  outlet  chambers  and  a  blow-off  with  drain. 
Its  construction  was  begun  in  the  spring  of  1908  and  finished  in 
September,  1908. 

The  Whitewood  siphon,  which  carries  the  South  Canal  across 
Whitewood  Creek  under  a  head  of  approximately  15  feet,  is  a  rein- 
forced concrete  8  inches  thick  and  has  an  internal  diameter  of  6  feet 
and  a  length  of  350  feet.  The  work  was  begun  June  10,  1908,  and 
finished  in  October,  1908. 

LATERALS. 

Plans  for  part  of  the  lateral  system  north  of  the  Belle  Fourche 
Eiver  were  made  during  the  winter  of  1906-7,  and  proposals  for 
construction  were  opened  on  April  30,  1907.  Contracts  were  exe- 
cuted for  the  earthwork,  but  as  no  bids  were  received  for  the  struc- 
tures authority  was  granted  to  build  them  by  Government  forces. 
The  system  under  these  contracts  consisted  of  the  following  main 
laterals : 

(1)  The  Johnson  lateral,  16  miles  long,  taking  water  directly  from 
the  inlet  canal  above  the  reservoir  and  irrigating  about  3,000  acres  of 
land  on  the  north  bank  of  the  river  and  west  of  the  South  Canal. 

(2^  The  Todd,  Miller  Butte,  and  Sorenson  laterals,  heading  in  the 
Soutn  Canal  and  furnishing  water  for  irrigating  the  land  between 
it  and  Owl  Creek. 

(3)  The  Eoss,  Gillette,  Indian  Creek,  Gregory,  and  La  Flemme 
laterals,  heading  in  the  North  Canal  and  serving  lands  east  of  Owl 
Creek. 

Work  was  begun  on  the  earthwork  contracts  in  June,  1907,  and 
completed  in  May,  1908.  The  building  of  the  structures  by  Govern- 
ment forces  was  begun  in  August,  1907,  and  those  on  the  South 
Canal  system  were  completed  by  June,  1908.  Work  wis  then  begun 
on  structures  for  the  North  Canal  laterals  and  they  were  completed 
in  the  spring  of  1909. 

Plans  for  a  part  of  the  lateral  system  of  South  Canal  south  of 
Belle  Fourche  Kiver  and  of  a  part  oi  the  Indian  Creek  laterals  north 
of  the  river  were  prepared  in  the  spring  of  1908.  Proposals  were 
opened  on  August  20,  1908,  and  contracte  executed.  The  work  was 
begun  in  October,  1908,  and  completed  in  the  following  spring. 

Flans  for  the  lateral  system  at  the  extreme  lower  end  of  the  South 
Canal  east  of  Vale  were  prepared  during  the  winter  of  1908-9.  Pro- 
posals were  opened  on  March  5,  1909,  and  contracts  executed.  The 
work  was  begun  in  April  and  completed  in  August,  1909.  The 
structures  were  built  by  Government  forces  and  were  completed  in 
the  spring  of  1910. 

Proposals  were  opened  for  the  construction  of  25  miles  of  small 
laterals  from  the  North  Canal  on  August  25, 1909.  Satisfactory  con- 
tracts were  made  and  the  work  was  completed  in  November,  1909. 
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During  the  season  of  1910,  work  on  the  Nine  Mile  lateral,  which  is 
in  fact  a  continuation  of  the  South  Canal  beyond  the  south  line  of 
Butte  County,  was  commenced  and  at  the  close  of  the  year  that  por- 
tion lying  west  of  Nine  Mile  Creek  was  27  per  cent  completed.  Dur- 
ing the  allowing  year  this  section  was  finished  under  a  number  of 
small  contracts  and  by  Government  forces.  The  Nine  Mile  lateral  has 
been  constructed  for  a  distance  of  7  miles  and  extends  to  the  proposed 
crossing  on  Nine  Mile  Creek,  where  its  capacity  is  100  second-feet. 
It  is  proposed  to  extend  this  lateral  for  about  16  miles  in  a  south- 
easterly direction  to  cover  an  additional  8,000  acres  of  rich  sandy  loam 
countrv. 

In  the  spring  of  1911  contracts  were  let  for  the  excavation  of  all 
of  the  larger  laterals  in  divisions  B  and  C  or  that  country  fed  by  the 
North  Canal  and  lying  between  Indian  Creek  and  Deadman  Creek. 
The  price  bid  ranged  from  11  to  14  cents  per  cubic  yard.  Government 
forces  were  used  on  the  smaller  laterals  and  on  all  structure  work. 
The  largest  lateral  in  this  system  is  known  as  the  town-site  lateral. 

Its  length  is  approximately  12  miles,  and  as  it  passes  alongside  the 
town  of  Newell  it  is  carried  in  two  successive  continuous  wood-stave 
pipes  42  inches  in  diameter.  A  small  amount  of  work  yet  remained 
uncompleted  at  the  close  of  the  season  which,  together  with  other  small 
work,  IS  all  that  was  done  in  the  way  oi  construction  during  the 
season  of  1912. 

During  the  season  of  1913  the  lateral  system  under  the  North  Canal 
was  extended  to  Dnr  Creek,  covering  an  additional  4,000  acres  of  land. 
The  three  principal  laterals  were  advertised  under  specifications  No. 
234  and  contracts  awarded  at  from  16  to  19  cents  per  cubic  yard.  The 
largest  of  these  laterals  has  a  bottom  width  of  4  feet  and  a  length 
of  4J  miles.  All  structures  and  sublaterals  were  built  by  Government 
forces.    The  total  yardage  moved  was  87,902. 

The  distributing  system  imder  the  North  Canal  was  extended  dur- 
ing 1914  to  include  all  irrigable  land  north  of  the  Belle  Fourche  Eiver 
as  far  east  as  Deer  Creek,  about  3  miles  east  of  the  town  of  Newell. 
The  two  principal  laterals.  Deer  Creek  and  Antelope,  were  built  by 
contract  under  specifications  No.  260.  All  sublaterals  and  structures 
were  built  by  (jovemment  forces  except  Deer  Creek  siphon,  con- 
structed by  the  Washington  Pipe  &  Foundry  Co.,  of  Tacoma,  Wash., 
under  specifications  No.  275.  The  contract  price  was  $2.85  for  the 
pipe  in  place.  The  United  States  paid  all  freight  and  hauling  charges. 
The  pipe  is  60  inches  in  diameter,  1,750  feet  long,  and  is  constructed 
of  Douglas  fir  with  f -inch  steel  bands  placed  8  indies  apart.  All  work 
was  completed  prior  to  the  close  of  the  season. 

TELEPHONE  SYSTEM. 

The  telephone  system  consists  in  general  of  three  main  lines  radiat- 
ing from  the  Belle  Fourche  Dam.  The  first  line  terminating  at  Belle 
Fourche  was  built  by  contract  in  1905.  The  second  line  through  Vale 
via  the  South  Canal  was  built  by  Government  forces  in  1907.  The 
third  line  through  Newell  was  built  in  1911.  From  these  main  lines 
branches  have  been  built  to  ditch  rider's  stations,  construction  camps, 
and  other  points  as  required  in  the  construction  and  operation  of  the 
project.  In  1915  a  line  connecting  the  Newell  and  Vale  line 
was  constructed.     On  June  30,  1916,  the  line  consisted  of  92.1 
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miles  of  permanent  single-wire  line  with  30  poles  per  mile  and  8.7 
miles  of  temporary  line.    The  number  of  phones  operated  was  28. 

GONSTBUCTION  DtTBING  FISCAL  YEAB. 

North  Canal, — On  August  27,  1915,  bids  were  opened  for  excava- 
tion work  extending  the  North  Canal  to  station  2242+50.  Curtis 
Bros.,  of  Columbus,  Nebr.,  were  the  lowest  bidders  and  were  awarded 
the  contract  at  12^  cents  per  cubic  yard  for  all  classes  of  excavation. 
Other  bids  ranged  around  18  and  19  cents  per  cubic  yard  for  class  1 
material.  The  work  advertised  included  certain  lateral  construction, 
which  was  awarded  at  the  same  price.  The  total  contract  covered 
63,000  cubic  yards,  of  which  40,000  were  North  Canal  excavation 
and  23,000  were  lateral  excavation.  The  contractors  began  work  on 
October  4  with  teams  and  fresnos;  they  later  put  on  an  elevating 
grader  drawn  by  traction  engine.  It  was  soon  found  that  moving 
gumbo  by  this  method  would  not  yield  a  profit  at  12^  cents  per  cubic 
yard,  and  work  with  the'  grader  was  discontinued.  On  April  26, 1916, 
a  drag-line  excavator  was  moved  onto  the  work  and  was  operated 
without  satisfactory  results  until  June  24.  On  June  30  approxi- 
mately 34,000  cubic  yards  of  excavation  had  been  moved  under  this 
feature  of  the  contract.  The  contractor's  time  limit  was  up  on  June 
1,  but  on  June  30  approximately  20  per  cent  of  the  work  remained  to 
be  done. 

The  program  of  work  laid  out  for  the  fiscal  year  1916  contemplated 
the  completion  of  the  North  Canal  to  station  2290,  where  it  branches 
into  Willow  Creek  and  Sheffield  laterals.  From  station  2242-f50  to 
station  2259-fl5  the  work  is  being  done  by  Government  forces  and 
will  be  ready  for  operation  next  season.  This  section  of  the  canal 
comprises  210  feet  of  62-inch  reinforced  concrete  pipe,  two  reinforced 
concrete  structures  allowing  144  ^^^  drop  in  grade,  and  1,250  linear 
feet  of  open  canal,  with  10-foot  bottom  and  6-foot  height  of  bank. 
Beyond  this  work,  and  between  station  2257+15  and  station  2290, 
the  canal  runs  through  a  60-inch  continuous  wood-stave  pipe  oi 
California  redwood.  This  pipe  was  constructed  by  the  Pacific  Tank 
&  Pipe  Co.,  of  San  Francisco.^  at  a  cost  to  the  Government  of  $3.59 
per  linear  foot.  The  pipe  is  supported  by  redwood  cradles  resting 
on  concrete  bases.  Work  on  this  contract  was  begun  on  April  26 
and  was  99  per  cent  completed  on  June  30.  The  intake  and  outlet 
as  designed  are  to  be  of  reinforced  concrete,  and  they,  together  with 
the  concrete  footings,  were  included  in  the  program  of  construction 
by  Government  forces.  This  work,  together  witn  the  lateral  system, 
should  be  completed  by  August  15, 1916,  and  will  then  provide  for  the 
irrigation  of  all  land  under  the  project  north  of  the  Belle  Fourche 
River  as  far  east  as  Willow  Creek.  The  only  work  beyond  this  point 
will  be  the  construction  of  the  Willow  Creek  lateral,  which  will  serve 
about  7,000  acres  of  fairly  good  land. 

Lateral  «y«^6?n.-^Eighteen  miles  of  laterals  involving  the  excava- 
tion of  70,000  cubic  yards  of  class  1  material  were  completed.  The 
size  of  laterals  varied  from  10- foot  bottom  width  with  6-foot  banks 
to  2- foot  bottom  width  with  2-foot  banks.  About  300  minor  struc- 
tures were  built.  TTiese  canals  and  laterals  deliver  water  to  4,600 
acres  of  land  and  complete  the  project  to  Willow  Creek  on  the  north 
side  of  the  Belle  Fourche  Siver. 
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Contracts  were  made  with  Curtis  Bros,  of  Columbus,  Nebr.,  for  the 
construction  of  all  of  the  principal  laterals  adjacent  to  the  North 
Canal.     The  yardage  on  tnese  laterals  amounted  to  22,900  cubic 

?rards  and  was  contracted  at  12.5  cents  per  cubic  yard.  The  time 
imit  for  completion  was  June  1,  but  on  June  30  approximately  40 
per  cent  of  the  contract  remained  to  be  completed. 

The  Pacific  Tank  &  Pipe  Co.  was  awarded  the  contract  for  erect- 
ing the  North  Canal  sipnon  and  the  Sheffield  lateral  siphon.  The 
Nordi  Canal  siphon  carries  the  water  across  a  depression  between 
two  hills,  a  distance  of  3,500  feet,  and  delivers  water  to  the  Willow 
Creek  and  Sheffield  laterals.  The  siphon  is  60  inches  in  diameter; 
8,285  feet  are  continuous  stave  pipe  constructed  of  California  red- 
wood and  215  feet  reinforced  concrete. 

The  Sheffield  lateral  siphon  is  a  similar  continuous  wood  stave  pipe 
24  inches  in  diameter  and  450  long,  built  of  California  redwood,  and 
is  covered  with  earth. 

All  sublaterals  and  structures  other  than  the  one  mentioned  are 
being  built  by  Government  forces.  The  entire  program  should  be 
accomplished  by  Au^st  15  of  the  present  year,  when  the  total  irri- 

Eble  area  of  the  project  for  which  the  service  can  deliver  water  will 
approximately  83,200  acres. 

DRAINAGE. 

In  the  Thirteenth  Annual  Eeport  of  the  Beclamation  Service,  un- 
der the  head  of  "  Drainage,"  is  given  a  historjr  of  irrigation  on  the 
project  and  its  effect  on  seeped  land  and  irrigation  requirements. 
The  localities  seriously  affected  by  seepage  remain  the  same  as  those 
mentioned  in  that  report,  but  the  areas  have  increased  materially. 
On  the  newer  portions  of  the  project  small  isolated  areas  have  become 
waterlogged  until  the  total  area  on  the  project  now  rendered  unfit 
for  agriculture  on  account  of  seepage  is  close  to  3,000  acres.  An 
effort  is  now  being  made  by  the  water  users  in  the  south  and  west 
portions  of  the  project  to  have  the  Reclamation  Service  take  up  on 
a  supplemental  construction  charge  the  drainage  of  that  section  inde- 
penaently  of  the  remainder  of  the  project  and  to  have  the  costs 
assessed  lor  repayment  subsequent  to  tne  regular  construction  charge. 
A  vote  wUl  probably  be  taken  during  the  calendar  year  1916. 

OFEBATION  AKD  MAINTENANCE. 

During  the  season  the  first,  second,  third  and  fourth  units  of  the 
project  were  irrigated.  The  total  irrigable  area  of  these  units 
amounts  to  78,591  acres  of  which  61,313  acres  are  now  under  water- 
right  application.  Owing  to  heavy  precipitation  during  the  summer 
season  of  1915  only  44,067  acres  were  irrigated.  The  area  under  crop 
and  receiving  water  during  the  first  half  of  1916  is  approximately 
48^  acres. 

Water  was  stored  in  the  Belle  Fourche  Eeservoir  during  the  fall 
of  1915  and  the  spring  of  1916.  The  maximum  storage  for  the  season 
was  recorded  on  May  10  and  amounted  to  158,380  acre-feet.  On  May 
10  a  severe  wind  storm,  blowing  from  the  northwest  and  continuing 
for  more  than  24  hours,  dislooged  or  seriously  affected  366  paving 
blocks  on  ^e  face  of  tiie  Belle  Fourche  Dam.    Temporary  repair  was 
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made  immediately  and  the  lake  lowered  10  feet  within  about  a  month. 
Permanent  repair  has  been  delayed  pending  decision  as  to  the  b^ 
methods  to  be  followed  in  making  tne  structure  storm  proof.  On 
June  30  the  reservoir  contained  96,100  acre-fee£  of  water. 

HUtorical  review,  BeUe  Fourche  project. 


m\ 


1912 


1913 


1914 


1916 


1916 


Acreage  for  whldi  strvioa  was  prepared  to 

supply  water 

Acreage  Irrigated 

Iffles  of  canal  operated 

Water  diverted  (acre-feet) , 

Water  delivered  to  land  (acre-feet) 

Per  acre  of  toad  irrigated  (acre-feet) 


47,668 
19,786 
296 
19,166 
82,400 


66,852 
27,897 
467 
166,836 
30,390 
1.10 


66,862' 
82,881 

474  ! 
124,276 
47,349 
L44 


68,862 
37,464 
488 
146,284 
64.263 
L46 


78,691 

44,067 

628 

136,804 

16,484 

as? 


78,591 
48,060 

647 


SETTLEMENT. 

Settlement  on  the  Belle  Fourche  project  has  been  li^ht  for  the  past 
four  years.  Within  that  period  there  have  been  at  all  times  a  num- 
ber of  desirable  unoccupied  .farm  units.  On  June  8, 1915,  the  fourth 
unit  of  the  project  containing  13,143  acres  of  irrigable  land,  of  which 
10,196  acres  were  public  land,  was  opened  to  entry.  After  the  1st 
of  January,  1916,  there  was  a  pronounced  demand  lor  this  land,  and 
the  settlement  of  the  area  progressed  satisfactorily.  On  June  30  the 
total  number  of  unentered  farm  units  on  the  project  was  56. 

A  few  transfers  among  local  people  have  taken  place,  but  prac- 
tically no  purchases  of  private  land  by  new  settlers  have  taken  place. 

Settlement  data,  BeUe  Fourche  project. 


Item. 


1914 

1916 

1916 

1,292 

1,292 

1,292 

2360 

2,376 

2,476 

616 

717 

767 

401 

462 

495 

214 

266 

272 

1,724 

1,877 

5 

6 

6 

2,050 

2,060 

1,667 

4  410 

4,436 

4,142 

23 

23 

23 

11 

11 

11 

10 

9 

9 

$140,000 

•149,000 

$140,000 

6963,649 

$139,386 

$1,297,000 

3,308 

3,728 

4,2» 

Total  number  farms  oa  project 

Population 

Number  of  Irrigated  farms 

Operated  by  owners  or  managers 

Operated  by  tenants 

Population 

Number  of  towns 

Population ^ 

Total  population  in  towns  and  on  farms . 

Number  of  public  schools 

Number  of  churches 

Number  of  banks 

Total  capital  stock 

Total  amount  of  deposi  ts 

Total  number  of  depositors 


PBINCIPAL  GBOPS. 

The  principal  crops  are  alfalfa,  wheat,  oats,  com,  potatoes,  native 
hay,  and  small  fruits.  The  small  grain  crops  for  the  season  of  1915 
were  good,  but  the  com  crop  was  a  partial  failure  due  to  the  cold  and 
wet  season.  Alfalfa  made  good  yields,  but  a  large  percentage  of  the 
crop  was  damaged  by  rain.    The  potato  crop  was  fair. 

The  total  crop  outlook  for  the  present  season  is  good  although 
the  com  is  late  and  may  not  mature. 
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Crop  report,  Belle  Fourche  protect.  South  Dmk^tm,  year  of  1915. 


OKf^* 


Ana 

(acrts). 


Unit  or 
yteld. 


YMdB. 


Total. 


Av«rac» 
per  acre. 


VakM. 


FVimlt 
of  yield. 


Total. 


Per  acre. 


Alfalfa  hay. 
AlfUfaseed. 

Barley 

Beans 

Beets,  sogar 
aoverhay.. 

Com 

Com  fodder. 

Flax 

Garden 

m^Mseed'.'. 

Oats 

Onions 

Pastore..... 
Potatoes.... 

IftaoeOa 

Less  duplicated 

Total  cropped  acreage. 


Irtlntadf  not  cropped* 
urchard. 


^~^i 


ithnorsecrop.... 
Without  norse  crop. 


i43,0( 


■  duplicated  areas 
Totalirrigated  acreage 


16,153 

284 

1,613 

36 

31 

«3 

4,470 

1,866 

48 

133 

2,782 

46 

4,440 

14 

3,273 

161 

135 

7,747 

80 

340 


52 

1,472 

803 

50 

1,472 


44,067 


Tons 

Bushels., 
..do...... 

..do 

Tens 

..do , 

Bushels., 

Tons 

Bushels., 


34,842 

65 

47,365 

132 

311 

ITO 

64,008 

1,208 

408 


&2 

.2 
20.8 
3.6 

lao 

L8 

14.3 

.6 

&5 


84.50 

laoo 

.65 
8.00 
4.00 
4.00 

.50 
5.00 
1.80 


Tons.... 
Bushels. 

..do 

..do 


2,507 

520 

165,260 

1,350 


.0 
1L5 
87.2 
06.4 


laoo 

LOO 
.40 


Bushels., 
.  ..do...... 

..do...... 


17,064 

2,184 

133,248 


111.5 
16lS 
17.2 


.50 
.00 
.80 


1156,780 

650 

80,787 

806 

1,344 

680 

83,040 

6,040 

735 

7,600 

25,070 

530 

66,104 

1,080 

14,106 

<002 

1,066 

106,506 

546 


80.00 

XOO 

10.05 

11.00 

4a  00 

7.30 

7.15 

8.00 

15.80 

57.80 

0.00 

11.50 

14.00 

77.10 

4.82 

55.75 

14.58 

18.78 

6.18 


Total  and  average. 


462,060 


ia73 


Areas. 


Irrigable  area  terms  retorted. 
Irrigated  area  fttrms  reported. 
Cropped  area  tvms  reported. 


Acres. 


55,206 
44,067 
43,063 


Farms. 


Percent 

of 
project.* 


717 
717 
717 


66.5 
45.1 
44.0 


t  Inchides  7,300  acres  hailed  out.  •  Based  on  07,016 

PUBLIC  HOnCES  AND  OBDEBS. 


PUBLIC  NOnCE,  MARCH    10,   1016. 

1.  In  pursuance  of  the  provisions  of  the  reclamation  act  of  June  17, 
1902  (32  Stat.,  388)  j  and  acts  amendatory  thereof  and  supplemental 
thereto  and  in  particular  the  reclamation  extension  act  of  August 
13,  1914  (38  Stat.,  686),  section  6  of  which  authorizes  the  Secretary 
of  the  Interior  to  fix  the  due  date  for  operation  and  maintenance 
charges,  notice  is  hereby  given  that  hereafter  until  further  notice 
for  all  lands  under  the  Belle  Fourche  project.  South  Dakota,  the 
operation  and  maintenance  charge  for  any  irrigation  season  shall 
be  due  and  payable  on  March  1  of  the  following  calendar  year. 

2.  The  operation  and  maintenance  charges  for  the  irrigation  sea- 
son of  1916  and  for  each  irrigation  season  thereafter  until  further 
notice,  shall  be  due  March  1  of  the  following  year,  and  each  acre 
of  irrigable  land,  whether  irrigated  or  not,  shall  be  charged  with 
a  minimum  operation  and  maintenance  charge  of  90  cents,  which 
will  permit  delivery  of  not  more  than  1  acre-foot  per  acre,  and 
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should  further  quantities  be  needed,  they  will  be  furnished  at  the 
rate  of  50  cents  per  acre- foot. 

3.  The  provisions  of  this  public  notice  cover  all  lands  subject  to 
public  notice  heretofore  issued  for  the  said  project. 

4.  Except  as  hereinbefore  provided,  all  the  terms  and  provisions 
of  existing  public  notices  and  orders  and  in  particular  the  public 
notice  of  April  10, 1915,  for  the  Belle  Fourche  project,  shall  remain 
unchanged. 

Frankun  K.  Lane, 
Secretary  of  the  Interior. 

PUBUG  NOnCE,  JULT   6,    1916. 

1.  Certain  lands  within  the  limits  of  the  Belle  Fourche  project, 
South  Dakota,  now  subject  both  to  public  notice  and  to  trust  deeds 
executed  on  or  before  January  24,  1911,  have  not  been  included  in 
water-right  applications  duly  filed. 

2.  Under  public  notices  heretofore  issued  an  increase  in  building 
charg;e  from  $30  per  irrigable  acre  to  $40  per  irrigable  acre  was  made 
effective  as  to  these  lands  in  case  of  failure  to  make  water-right  appli- 
cation within  a  specified  period. 

3.  In  order  to  afford  the  owners  of  these  lands  an  opportunity  to 
file  water-right  application  in  accordance  with  the  conditions  con- 
templated by  paragraph  4  of  the  contract  between  the  Secretary  of 
the  Interior  and  the  Belle  Fourche  Valley  Water  Users'  Association, 
dated  January  24, 1911,  notice  is  hereby  given  that  water-right  appli- 
cations will  hie  received  from  the  owners  of  such  lands  subject  to  the 
provisions  of  public  notices  and  orders  heretofore  issued  at  a  charge 
for  building  the  irrigation  works  of  $30  per  irrigable  acre. 

4.  In  case  water-right  applications  for  such  lands  are  not  duly 
made  within  one  year  from  the  date  hereof,  the  Secretary  of  the  Inte- 
rior will  call  upon  the  Belle  Fourche  Valley  Water  Users'  Association 
to  execute  the  provisions  of  the  trust  deed  in  regard  to  the  disposi- 
tion of  said  lands  at  public  sale  to  qualified  persons  who  shall  w  re- 
quired to  file  water-right  application. 

5.  In  all  cases  where  water-right  application  has  been  made  at  a 
building  charge  of  $40  per  acre  for  lands  which  on  or  before  January 
24,  1911,  were  signed  under  contract  with  the  Belle  Fourche  Valley 
Water  Users'  Association  or  held  under  trust  deed  by  such  association, 
it  is  hereby  ordered  that  the  building  charge  specified  therein  shall 
be  reduced  to  $30  per  acre,  and  appropriate  credits  shall  be  made  upon 
the  accounts  of  such  water-right  applicants. 

6.  The  provisions  of  public  notices  and  orders  heretofore  issued  are 
hereby  modified  as  to  any  provision  in  conflict  herewith. 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 
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FINAHCIAL  STATEMENT. 

etail,  showing  assets,  liabilities,  res 
appendix,  p.  7SS.] 

Feature  coaU  of  Belle  Fourche  project  to  June  SO,  1916. 


[Financial  statement  in  detail,  showing  assets,  liabilities,  reserves,  and  capital,  giyen  In 

appendix,  p.  7SS.] 


Features. 


Subfeature. 


Principal 
feature. 


Examination  and  surveys. . 
Storaee  system: 

Dtversiondam 

Feed  canal 

Belle  Fourche  Bam 


Canal  system: 

North  canal 

South  canal 

Administrative  expense. 


Lateral  system: 

Laterals,  division  D 
Laterals,  division  A , 
Laterals,  division  B 


Laterals,  division  C . 
Nine  Mile  Creek  extension. 

WiUow  Creetc  lateral 

Administrative  expense 


Drainage  system 

Farm  units 

Permanent  Improvements  and  lands: 

Buildings.. 

Real  estate  and  permanent  improvement. 

Administrative  expense 

TelaphoDe  system: 

Telephone  lines 

Administrative  expense 


Plant  aoooonts 

Opei^tion  and  maintenance  charges  transferred  to  and  compounded  with 
construction  charges 


Gross  cost  of  construction  of  project  to  June  30, 1916 . 
Less  revenues  earned  during  construction  period: 

Rental  of  buildings 

Rental  of  grasing  and  farming  lands 

Rentals  oftelephones  and  tolls 

Contractors' freight  refunds 

Forfeitures  by  defaulting  bidders  and  contractors 

Sale  of  town-site  lots 

Other  revenues,  unclassified 

Profit  on  mess-house  operations 

Profit  on  mercantile  store  operations 

Profit  on  hospital  operations 


Net  oost  of  ooDstruction  of  project  to  June  30, 1916. , 


ill7,82X?6 

333,181.36 

1,335,177.83 


493,886.30 

l91,846LfiO 

1,393.40 


U8,39Si73 
363,645.31 
139,330117 
67,7ia43 
37,30a63 
789.56 
1,450.83 


88,394.04 

64,107.10 

19.75 


14,333.04 
11.41 


4,348.40 
3,661.90 

87.48 
3,616.33 
7,337.60 
54,360.67 

45.00 
8,459.57 
1,688.16 
3,133.64 


8806.09 


1,685,681.44 


966,634.10 


607,421.44 

787.21' 

6,346.64 


93, 53a  89 


14,348.46 
14,306.99 

18,003.17 


3,430,55L4S 


71,709.40 


8,348,843.03 


Bitknated  oost  of  contemplated  toorkj  BeUe  Fourche  project,  duris^g  fiscal  year 

1917. 


Features. 


Storage  system,  Belle  Fourche  Dam. 
Canal  system,  North  Canal 


Lateral  system: 

DIvWonD 

Nine  Mile  Creek  extensian. 


Drainage  system , 

Teisphone  system 

Operation  and  maintenance, . 
Sliies  and  other  operations: 
Mass-house  operations. . . 


Total.. 


Subfeature. 


84,000.00 
1,600.00 


1,600.00 
500.00 


Principal 
feature. 


S30,00a00 
6,500.00 


5,600.00 

8,600.00 

500.00 

67,O00lOO 


3,000.00 


iu,ooaoo 
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UTAH,  STKAWBEXXT  VAUXT  PBOTECf. 

J.  L.  Lttel,  project  manager,  Provo,  Utab. 
LOCATION. 

Oountieg:  Utah  and  Wasatch. 

Townahips:  8  and  9  S.,  Rs.  1  to  3  E.,  Salt  Lake  base  and  meridian. 
Railroads:  Denver  &  Rio  Grande;  Salt  Lake  Route. 

Railroad  stations  and  estimated  population  June  30,  1916:  Payson,  3,000; 
Spanish  Fork,  8,e00;  SprlnirvUle,  3,700 ;  Provo,  10,600. 

WATEB  SUPPLY. 

Source  of  water  supply :  Strawberry  and  Spanish  Fork  Rivers  and  a  number 
of  small  streams  and  springs  not  on  the  watersheds  of  these  two.  Ck>ntem- 
plated  pumping  plants. 

Area  of  drainage  basins :  Strawberry  River,  Including  Indian  and  Trail  Hol- 
low Creeks,  175  square  miles ;  Spanish  Fork  River,  070  square  miles. 

Annual  run-off  in  acre-feet :  Strawberry  River  In  Strawberry  Valley.  Includ- 
ing Indian  and  Trail  Hollow  Greeks,  1903-1906  and  1900-1915,  maximum, 
150,000 ;  minimum,  49,000 ;  mean,  77,500.  Spanish  Fork  River  at  Spanish  Fork, 
1903-1916,  maximum,  227,000;  minimum,  65,000;  mean,  117,500. 

AQBICULTX7KAL  AND  CLIMATIC  CONBITIOKa  • 

Area  for  which  the  servicce  Is  prepared  to  supply  water  during  the  season  of 
1916 :  50,000  acres ;  285,000  acre-feet  available  in  reservoir. 

Length  of  irrigating,  season :  April  15  to  September  30—169  days. 

Average  elevation  of  irrigable  area :  4,600  feet  above  sea  level. 

Rainfall  on  Irrigable  area:  At  Provo,  average,  19  years,  14.2  inches;  1915, 
17  inches. 

Rainfall  at  Strawberry  Reservoir:  Average,  3  years,  21.4  Inches;  1915,  18.6 
inches. 

Range  of  temperature  on  irrigable  area :  —10"  to  95' ;  mean  temperature  at 
Provo,  49*  F. 

Character  of  soil  on  irrigable  area :  Sandy  loam,  heavy  clay,  and  varying  mix- 
ture of  both;  black  alluvium;  loam;  and  gravel.  Much  of  the  soil  is  under- 
laid by  a  coarse  gravel,  and  the  natural  drainage  is  excellent. 

Principal  products:  Alfalfa,  hay,  cereals,  sugar  beets,  fruits,  vegetables. 

Principal  markets:  Salt  Lake  City,  Utah,  and  adjacent  towns  and  mining 
districts. 

LANDS  OPENED  FOB  IBBIGATION  BY  PTHBLIC  NOTICE. 

Acres. 

Spanish  Fork  unit,  Oct  9,  1915,  and  May  9,  1916 24, 290 

Lake  Shore  unit,  Oct.  8.  1915,  and  May  9,  1916 5,  580 

High  Line  unit,  May  13,  1916 16,980 

Total 46, 850 

In  addition  to  this  the  service  has  contracted  ^  to  sell  to  the  Clinton,  Soldier 
Fork,  and  Diamond  Fork  districts  a  total  of  about  860  acre-feet  of  water  per 
annum. 

^OMitnets  not  approved  July  1.  19ie»  tat  watw  will  tie  deUvered,  at  all  neceisary 
diarffea  have  been  paid  ly  applicann. 
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CHBONOLOOICAL  SXJMMABT. 

Reconnoissance  and  preliminary  surreys  begun  in  1003. 

Ck>nstruction  recommended  by  Board  of  Engineers  October  2,  190S. 

Construction  authorized  by  Secretary  December  15,  1005. 

fixcavation  of  tunnel  completed  June  20,  1012. 

Storing  of  water  in  Strawberry  Reservoir  begun  July  14,  1012. 

Construction  of  Indian  Creek  Dike  completed  September,  1012. 

Strawberry  Tunnel  formally  opened  September  IS,  1018. 

Construction  of  Strawberry  Dam  completed  September  20,  1018. 

Construction  started  on  High  Line  Canal  January,  1015. 

First  storage  water  used  for  irrigation  June  27,  1015. 

Divisions  1  to  0,  distribution  system,  practically  completed  December  81, 1015. 

Water  turned  down  High  Line  Canal  jEind  used  for  irrigation  April  17,  1016. 

High  Line  Canal  turned  over  to  water  users  April  24, 1016. 

Project  as  a  whole  01  per  cent  completed  June  80, 1016. 

IBBIQATION  FLAN. 

The  irrigation  plan  of  the  Strawberry  Valley  project  provides  for  the  storage 
of  water  in  a  reservoir  on  the  Strawberry  River ;  the  discharge  of  the  stored 
water  through  the  Strawberry  Tunnel,  approximately  8}  miles  long.  Into  Dia- 
mond Fork,  a  tributflry  of  the  Spanish  Fork  River ;  and  the  diversion  of  water 
from  the  Spanish  Fork  River  into  canal  systems,  watering  lands  east  and  south 
of  Utah  liake,  in  Utah  County.  A  hydroelectric  plant  on  the  south  side  of  the 
river  supplies  power  for  construction  and  commercial  purposes.  Part  of  the 
power  developed  may  be  used  ultimately  for  pumping  water  for  irrigation  of 
high  lands  and  drainage  of  low  lands.  The  United  States  claims  all  waste, 
se^mge,  unappropriated  spring  and  percolating  water  arising  within  the 
project,  and  purposes  to  use  such  water  in  connection  therewith. 

On  the  High  Line  unit,  where  an  area  of  25,000  acres,  the  greater  part  of 
which  at  present  has  no  water  right,  will  be  irrigated,  a  complete  canal  sys- 
tem will  be  constructed  by  the  United  States,  and  on  the  Spanish  Fork  and  Luke 
Shore  units,  where  a  supplementary  supply  will  be  furnished  for  a  large  acreage, 
the  existing  canal  systems  will  be  used.  Any  necessary  enlargements  or  exten- 
sions will  be  made  by  the  water  users  comprising  the  various  cnnni  com- 
panies, for  according  to  the  terms  of  the  contract  between  the  United  States 
and  the  canal  companies,  the  responsibility  of  the  United  States  ends  with  the 
delivery  of  the  water  at  the  heads  of  the  various  canals.  In  the  case  of  the 
Soldier  Fork,  Diamond  Fork,  and  Clinton  districts,  water  belonging  to  appro- 
priators  below  the  confluence  of  Diamond  Fork  with  the  Spanish  Fork  River 
is  used  by  persons  above  this  point,  and  an  equal  amount  of  water  is  released 
from  the  Strawberry  Reservoir  for  the  benefit  of  the  prior  appropriators.  The 
water  users  build  all  of  the  ditches  and  other  irrigation  structures  themselves. 

The  completed  features  of  the  Irrigation  plan  are :  Diversion  dam  on  Spanish 
Fork  River;  power  canal;  the  first  unit  of  the  hydroelectric  power  plant  on 
the  Spanish  Fork  River;  Strawberry  Tunnel,  through  the  rim  of  the  Great 
Basin ;  all  of  the  canal  system  on  the  High  Line  unit,  except  a  portion  of  the 
canals  and  laterals  irrigating  Goshen  Valley  and  the  land  between  the  west 
side  of  West  Mountain  and  Utah  Lake — and  the  following  features  in  connec- 
tion with  the  Strawberry  Reservoir :  Strawberry  Dam,  Indian  Creek  Dike,  Indian 
Creek  and  Trail  Hollow  diversion  canals  and  appurtenant  structures,  and  the 
Bast  Portal  permanent  camp.  In  connection  with  the  construction  of  these 
features  55  miles  of  wagon  road,  44  miles  of  telephone  lines,  and  40.5  miles  of 
high-tension  power-transnilsslon  lines  have  been  built.  Power  from  the  United 
States  Reclamation  Service  power  house  is  being  supplied  to  Payson,  Salem, 
and  Spanish  Fork  for  lighting  and  commercial  purposes.  The  United  States 
built  the  high-tension  lines  from  the  power  hou^e  to  these  towns;  the  towns 
built  their  own  substations  and  distribution  lines. 

In  accordance  with  the  present  plans,  the  work  remaining  to  be  done  on  the 
project  consists  of  the  completion  of  the  High  Line  Canal  distribution  system  In 
Goshen  Valley  and  such  minor  structures  and  extensions  on  the  storage  works, 
power  canal,  and  that  portion  of  the  High  Line  Canal  and  distribution  system, 
now  nominally  completed,  as  may  be  found  necessary.  The  Mapleton  lateral  may 
be  constructed  in  case  the  landowners  under  that  unit  sign  up  enough  land  to 
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warrant  the  expenditure.    It  is  Improbable,  however,  that  this  will  be  done 
during  the  coming  fiscal  year. 

No  construction  work  will  be  done  on  the  Spanish  Fork  or  Lake  Shore  units, 
as  the  contracts  with  the  canal  companies  on  these  units  provide  that  the  water 
from  the  project  shall  be  delivered  to  the  head  of  the  several  existing  canals,  and 
the  companies  shall  deliver  It  from  this  point  to  the  land. 

SXJMMABY  OF  QENERAX  DATA  FOB  STBAWBEBBY  VALLEY 
PBOJECT  TO  JITNE  30,   1916. 

Areas : 

Irrigable  acreage  when  project  is  complete 50, 000 

Public  land  withdrawn,  June  30, 1916 3, 500 

Private  land,  June  30.  1916 46,  500 

Acreage  service  could  have  supplied  season  of  1915 22, 500 

Addition  In  fiscal  year  1916 14, 000 

Estimated  addition  In  fiscal  year,  1917 10,000 

Estimated  acreage  service  can  supply  July  1,  1917 46, 500 

Acreage  actually  irrigated,  season  of  1915 7, 000 

Acreage  cropped  under  Irrigation,  season  of  1915 7, 000 

Finances : 

Estimated  cost  of  completed  project $3,650,000.00 

Total  construction  cost  to  June  80, 1916 $3, 192, 949. 74 

Per  cent  complete,  June  30,  1916 91 

Appropriation  for  fiscal  year  1917,  total $315, 000. 00 

Allotment  for  construction,  fiscal  year  1917 1232, 000. 00 

Estimated  per  cent  complete,  June  30, 1917 93. 90 

Announced  construction  charges  per  acre — 

High  Line  unit $80.00 

Foot  Spanish  Fork  unit 90. 00 

Appropriation,  fiscal  year  1916 $303.  000. 00 

Increase  under  10  per  cent  provision  of  act 39, 300. 00 


Total  appropriation 432, 300. 00 

Expenditures  during  fiscal  year,  chargeable  to  1916  appro- 
priation— 

Disbursements $358, 822. 74 

Transfers  _-_- 19, 101. 72 

$377. 924, 46 

Registered  liabilities  chargeable  to  1916  ap- 
propriation       12. 231. 23 

Ck)ntract  obligations  wholly  covered  by  1916 

appropriation 29, 466. 48 

419, 622. 17 

Unencumbered  balance.  July  1,  1916 12, 677. 88 

Repayments : 

Construction  charges — 

Accrued  to  June  30,  1916 20,420.76 

CJoilected  to  June  30,  1916 19,828.95 

Uncollected,  June  30,  1916 591, 81 

Operation  and  maintenance  charges  (public  notice) — 

Accrued  to  June  30, 1916 5, 441, 59 

Collected  to  June  30,  1916 5,352.03 

Uncollected,  June  30,  1916 89.56 

Water  rental  charges — 

Accrued  to  June  80,  1916™-. 678. 00 

Collected  to  June  80, 1916 678. 00 
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Power  earnings — 

Accrued  to  June  30,  1916 - $36,502.72 

Collected  to  June  30, 1916 35, 423. 92 

Uncollected,  June  30,  1916 1,078.80 

HISTOBY  OF  CONSTBUCTION  AND  ENGINEEBINQ  FEATUBES. 

STORAGE  WORK. 

Strawberry  Reservoir. — ^The  storage  works  of  the  Strawberry  Val- 
ley project  consist  of  the  Strawberry  Reservoir  and  its  appurtenant 
structures — ^the  Strawberry  Dam,  Indian  Creek  Dike,  Indian  Creek 
and  Trail  Hollow  Diversion  Canals,  and  the  Strawberry  Tunnel. 

The  Strawberry  Dam  is  situated  in  the  canyon  of  the  Strawberry 
River,  just  below  the  Strawberry  Valley.  Indian  Creek  Dike  is  lo- 
cated in  the  saddle  between  the  Indian  Creek  and  Strawberry  Valleys. 
These  two  structures  close  the  only  two  openings  in  the  rim  of  the 
Strawberry  Valley  and  thus  form  the  Strawberry  Reservoir,  with  a 
capacity  of  286,000  acre- feet  and  an  area  of  8,300  acres.  The  high- 
water  elevation  of  the  reservoir  is*  7,558  feet  above  sea  level.  The 
top  of  the  dam  and  dike  is  11  feet  above  high-water  level,  or  at  an  ele- 
vation of  7,569  feet;  the  elevation  of  the  river  bed  at  the  Straw- 
berry Dam  is  7,497  feet  and  the  sill  of  the  intake  at  the  east  portal 
is  at  elevation  7,517.  ^ 

The  waters  of  Trail  Hollow,  Indian  Creek,  and  Horse  Creek  are 
diverted  from  their  natural  course  through  Indian  Creek  Valley  and 
are  carried  in  the  feeder  canals  around  the  end  of  Indian  Creek  Dike 
and  into  the  reservoir.  The  Strawberry  River  and  its  tributaries  flow 
directly  into  the  reservoir.  An  outlet  to  the  reservoir  is  formed  by  the 
Strawberry  Tunnel  approximately  3f  miles  long,  through  the"^  rim 
of  the  great  basin. 

General  conditions. — Construction  camps  were  established  by  the 
Government  at  the  west  (or  outlet)  portal  and  east  (or  inlet)  portal 
of  Strawberry  Tunnel,  and  also  at  Strawberry  Dam,  as  these  fea- 
tures were  constructed  by  Government  forces.  Indian  Creek  Dike  and 
the  diversion  canals  were  built  by  contract  and  the  contractors  estab- 
lished camps  near  the  various  features  of  the  work. 

Diamond  Switch,  the  nearest  point  on  the  railroad,  is  23  miles 
from  west  portal,  29  miles  from  east  portal,  and  33  miles  from 
Strawberry  jDam,  and  lies  at  elevation  5,000.  The  elevation  of  the 
pass,  where  the  road  crosses  the  rim  of  the  Great  Basin  (between 
east  and  west  portals)  is  8,400  feet.  All  machinery  and  supplies  had 
to  be  hauled  from  Diamond  Switch  by  wagon. 

Owing  to  the  high  altitude,  the  construction  season  was  confined 
to  about  five  months  and  the  roads  were  nearly  impassable  at  times 
during  those  five  months.  These  two  items,  shortness  of  construc- 
tion season  and  diflSculty  of  obtaining  material  and  supplies,  greatly 
handicapped  the  work  at  all  times.  Owing  to  the  extremely  cold 
weather  during  the  winter  it  was  necessary  to  thoroughly  waterproof 
all  concrete  structures. 

WAGON  ROADS. 

During  the  summer  and  fall  of  1906  a  wagon  road  30  miles  long, 
extending  from  Diamond  Switch,  the  United  States  Reclamation 


Digitized  by  V^jOOQlC 


404       FIFTEENTH  AKKTTAL  BSPOBT  OF  BSOLAMATION  8EBYI0B. 

Service  shipping  point  oa  the  Denver  &  Rio  Grande  Railway,  to 
both  portals  of  the  tunnel  was  constructed  by  Government  forces. 
The  road  follows  Diamond  Fork  Canyon  for  16  miles,  and  on  this 
section  a  ^eat  deal  of  difficult  rockwork  was  necessary  that  increased 
the  cost  of  the  road  and  greatly  reduced  progress. 

Since  1910  approximately  25  miles  of  wagon  roads  have  been  built 
to  connect  the  various  features  under  construction  in  Strawberry 
Valley.  A  road  was  built  from  Mile  Post  27  on  Diamond  Fork  Road, 
down  Horse  Creek  Canyon  to  Strawberry  Dam,  a  distance  of  6  miles. 
From  a  point  on  this  road  near  Indian  Creek  Dike  a  road  was  built 
around  the  end  of  the  reservoir  to  the  east  portal,  a  distance  of  ap- 
proximately 4^  miles.  This  road,  which  was  constructed  above  the 
high  water  level  of  the  reservoir,  was  necessary  because  the  old  road 
between  the  dam  and  east  portal  was  completely  submerged  when 
the  reservoir  was  filled  with  water. 

A  road  was  also  constructed  from  the  wasteway  bridge  at  Straw- 
berry Dam  to  a  point  on  the  Heber-Yemal  Road,  approximately  5 
miles  distant  A  portion  of  the  Heber- Vernal  Road,  approxims^tely 
4  miles  lone,  had  to  be  relocated  above  the  high-water  level.  The 
road  from  Sie  east  portal  alon^  the  west  side  of  Strawberry  Valley 
to  the  Heber- Vernal  Road  was  improved  by  a  little  grading  and  the 
construction  of  numerous  cross  culverts  and  bridges.  At  the  present 
time,  therefore,  it  is  possible  to  drive  completely  around  the  Straw- 
berry Reservoir.  The  road  is  used  by  the  traveling  public,  range 
rider,  gage  reader,  and  men  in  charge  of  the  operation  and  mainten- 
ance of  the  structures  in  Strawberry  Valley. 

Certain  portions  of  Diamond  Fork  Road  below  the  west  portal 
were  relocated  at  higher  elevations,  as  the  old  road,  was  destroyed 
by  the  storage  waters  from  the  Strawberry  Tunnel. 

Four  light  timber  truss  bridges  were  constructed  along  Diamond 
Fork  Road  at  points  where  small  bridges  were  made  impassable  by 
the  increased  now  of  Diamond  Fork.  Such  maintenance  work  has 
been  done  from  year  to  year  as  was  required  to  keep  the  road  in 
suitable  condition. 

TELEPHONE  AND  TRANSMISSION  IINES. 

A  telephone  line,  approximately  38  miles  in  length,  was  built  by 
contract  from  Spanish  Fork  to  the  east  portal  of  the  Strawberry 
Tunnel.  The  line  was  begun  in  June  and  completed  during  the  latter 
part  of  November,  1906. 

In  addition  to  the  main  telephone  line  from  Spanish  Fork,  several 
short  service  lines  have  been  constructed  by  Government  forces. 

A  power-transmission  line,  extending  from  the  power  house  in 
Spanish  Fork  Canyon  to  the  west  portal  of  Strawberry  Tunnel,  was 
constructed  by  contract  during  the  summer  of  1908.  Tlie  location 
of  the  line  and  the  engineering  work  were  begim  in  1907,  but  were 
stopped  when  work  was  suspended  at  the  tunnel  in  July  of  that  year. 
In  the  spring  of  1908  the  location  was  resumed  and  completed,  and 
a  contract  for  the  erection  of  the  line  was  entered  into  with  a  local 
contractor.  Construction  work  was  begun  April  1  and  the  line  was 
completed  September  1, 1908. 

During  October  and  November,  1909,  a  transmission  line,  8^  miles 
long,  was  constructed  from  the  power  house  to  Spanish  Fork  for  the 
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purpose  of  supplying  that  city  with  electric  current  for  lighting  and 
other  purposes. 
The  telephone  and  transmission  lines  were  extended  from  the  west 

Eortal  of  the  Strawberry  Tunnel,  a  distance  of  4  miles,  during  the 
seal  year  1911.  During  the  fiscal  year  1912  these  same  lines  were 
extended  from  the  east  portal  to  the  Strawberry  Dam  via  Indian 
Creek  Dike,  a  distance  of  7  miles.  The  object  of  extending  these  lines 
was  to  provide  communication  between  the  various  features  and  to 
furnish  power  for  the  operation  of  the  various  features  at  east  por- 
tal and  the  dam.  On  the  completion  of  Strawberry  Dam  the  trans- 
mission line  was  dismantled  between  that  feature  and  Diamond 
Switch.  The  telephone  line  to  east  portal  and  Strawberry  Dam  is 
now  used  in  connection  with  the  operation  and  maintenance  of  all 
structures  comprising  the  storage  works,  and  especially  the  regu- 
lation of  the  now  ot  stored  water  through  the  tunnel  during  the 
irrigation  season. 

DIVERSION  DAM  AND  CANAL  HEADWORKS. 

Spanish  Fork  Dam  is  located  on  the  Spanish  Fork  River  and  was 
constructed  for  the  purpose  of  diverting  500  second-feet  of  water 
into  the  power  canal.  All  work  on  the  dam  was  done  by  Government 
forces  except  the  hauling  of  cement,  which  was  done  b^  contract. 
The  dam  is  constructed  of  rubble  concrete,  is  16  feet  in  height  above 
the  bed  of  the  stream,  and  has  a  40- foot  overflow  weir,  with  two  sluice 
gates  5  feet  .wide  by  10  feet  high.  Excavating  for  the  foundation 
of  the  dam  was  conmienced  in  October,  1907,  and  the  concrete  work 
was  completed  July  U  1908. 

The  intake  to  the  power  canal  was  constructed  at  one  end  of  the 
dam  on  a  hard,  blue  limestone  foundation.  The  water  enters  the  canal 
through  six  openings,  4|  feet  by  8  feet.  The  sills  of  these  openings 
are  2  feet  above  the  top  of  the  sluice  gates  so  that  onlv  the  top  or 
clearer  part  of  the  water  is  drawn  into  the  canal.  Before  it  enters 
the  canal  the  water  passes  at  slow  velocitjr  through  a  double-com- 
partment sand  box  in  which  the  heavier  particles  of  silt  are  deposited. 
The  sediment  is  sluiced  from  the  bottom  of  the  sand  box  through 
seven  12-inch  round  valves.  This  arrangement  at  the  intake  is  made 
necessary  by  the  fact  that  Spanish  Fork  Biver  carries  a  heavy  load 
of  suspended  matter  when  at  high-water  stage. 

POWER  GANAIi. 

The  power  canal  takes  500  second- feet  of  water  from  Spanish  Fork 
Siver  at  the  diversion  dam  and  conveys  it  3^  miles  along  the  foot  of 
the  mountains  to  the  intake  of  the  high-line  canal.  At  this  point  250 
second-feet  of  water  are  turned  into  the  high-line  canal,  60  second- 
feet  are  diverted  with  a  fall  of  127  feet  through  the  power  house  into 
the  Salem  Canal,  and  the  remaining  190  second-feet  are  diverted  with 
a  fall  of  166  feet  through  the  lower  power  house  into  Spanish  Fork 
Biver. 

Construction  of  the  power  canal  by  Government  forces  was  author- 
ized on  Decenaber  4, 1906 ;  work  was  begun  in  May,  1907,  and  pursued 
with  all  possible  diligence  until  October  1,  1907 ;  a  small  force  was 
employed  on  the  excavation  of  timnel  No.  1  during  the  winter  of 
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1907-8.  The  excavation  was  completed  and  the  concrete  work  com- 
menced in  the  spring  of  1908.  Water  was  first  turned  into  the  canal 
December  13  and  through  the  pressure  pipe  December  15,  1908. 

A  reenforced  concrete  aqueduct  extends  from  station  47+07  to 
station  64+57  on  the  power  canal.  It  is  750  feet  long,  and  the  align- 
ment contains  a  number  of  curves. 

Tunnel  No.  1  on  the  power  canal  is  800  feet  long  and  extends  from 
station  6  to  station  14,  the  alignment  being  straight.  The  tunnel  was 
excavated  to  a  10-foot  by  ll^-foot  section,  the  dimensions  inside  the 
12-inch  concrete  lining  being  8  feet  by  7  feet,  with  an  arched  roof 
having  a  2J-foot  rise.  The  tunnel  has  a  capacity  of  500  second-feet, 
estimated  from  a  velocity  of  9  feet  per  second,  and  a  slope  of  1.6  feet 
in  1,000  feet. 

Excavation  was  commenced  on  the  tunnel  July  1,  1907,  and  com- 

Sleted  February  29,  1908,  and  the  lining  was  placed  in  May  and 
une,  1908. 

Tunnel  No.  2  extends  from  station  725  on  the  power  canal  a  dis- 
tance of  705  feet,  its  alignment  having  curves  at  both  ends.  This 
tunnel  has  the  same  section  as  tunnel  No.  1  and  is  lined  throughout 
with  concrete  12  inches  thick.  Work  was  commenced  on  this  tunnel 
June  15  and  completed  October  9, 1907. 

At  the  end  of  the  power  canal  concrete  diversion  works  provide  a 
waste  weir  and  wasteway  channel,  an  intake  for  a  high-lme  canal, 
and  a  power-house  intake.  These  structures  are  built  on  a  founda- 
tion composed  of  sandy,  silty  material,  and  the  concrete  is  heayily 
reenforced  throughout. 

Approximately  1,000  feet  of  the  power  canal  was  covered,  partly 
with  reinforced  concrete  arch  and  partly  with  reinforced  concrete 
slab  and  girder  coverings,  to  prevent  the  canal  from  being  filled  with 
rock  from  disintegrating  slopes  and  with  debris  from  numerous  snow- 
slides  that  occur  in  the  vicinity  of  Garfield  Canyon,  mile  1  on  the 
main  power  and  distribution  canal.  In  October  and  November,  1918, 
the  power  canal  was  cleaned  of  silt  and  debris. 

POWER  PliANT. 

A  hydroelectric  power  plant  in  Spanish  Fork  Canyon,  with  suffi- 
cient installation  to  develop  1,200  horsepower,  was  built  primarily  for 
the  purpose  of  furnishing  power  for  construction  purposes  on  the 
project. 

The  transmission  line  and  the  pressure  pipe  were  constructed  under 
contract.  The  remainder  of  the  installation  and  construction  was 
accomplished  by  Government  forces. 

The  excavation  for  the  power  house  was  commenced  May  19,  and 
finished  June  6,  1908. 

Concrete  work  was  commenced  June  17  and  finished  July  7, 1908. 

Work  on  the  power  plant  superstructure  was  commenced  July  17, 
and  the  main  part  of  tne  carpenter  work  was  finished  September  6, 
though  the  interior  was  not  completed  until  about  December  1,  1908. 

The  work  of  installation  was  begun  August  5,  when  the  main  gate 
valves  were  raised  into  position,  and  the  major  part  of  the  installa- 
tion was  completed  by  November  10,  although  a  small  amount  of  work 
was  in  progress  up  to  December  15, 1908. 
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Work  on  the  pressure  pipe  was  commenced  September  1  and  com- 
pleted November  23, 1908. 

Water  was  first  turned  into  the  pressure  pipe  December  15,  1908. 
The  transmission  line  was  energizeci  for  the  first  time  on  January  7, 
1909,  when  the  motor-generator  set  at  the  substation  was  started  and 
run  for  about  two  hours,  and  on  January  8  the  air  compressor  was 
started.  On  January  15  the  operation  of  the  whole  power  system 
was  begun. 

During  1913  the  power  plant  was  completely  overhauled  and  such 
new  parts  added  as  were  necessary  to  place  the  plant  on  an  efficient 
basis. 

STRAWBERRY    TUNNEL. 

Strawberry  Tunnel  brings  water  from  the  Colorado  River  drainage 
basin  through  the  divide  into  the  Great  Basin.  It  pierces  the  moun- 
tains at  a  depth  of  1,400  feet,  has  a  total  length  of  19,897  feet,  and  is 
lined  throughout  with  concrete.  The  west  or  lower  portal  of  the 
tunnel  is  7,452  feet  and  the  east  portal  7,508  feet  above  sea  level.  The 
tunnel  has  a  capacity  of  600  second- feet;  a  slope  of  3  feet  in  1,000; 
and  a  section  excavated  9  feet  wide  by  10^  feet  high  but  with  dimen- 
sions inside  the  concrete  lining  of  7  feet  wide  by  6^  feet  high  on  the 
sides  with  an  arched  roof  havmg  a  2-foot  rise. 

Preliminary  investigation  of  the  location  of  the  tunnel  line  was 
made  during  the  summer  of  1905.  Proposals  to  be  opened  August 
80,  1906,  for  the  construction  of  the  tunnel  were  advertised  for,  but 
none  were  received,  and  the  work  of  excavation  from  both  portals  by 
(jovernment  forces  was  authorized  by  the  Secretary  of  the  Interior. 

A  substantial  camp  was  constructed  at  the  west  portal  of  the 
tunnel  during  the  months  of  September,  October,  and  November, 
1906.  A  small  power  house  was  constructed  and  electric  drills  were 
installed  in  the  heading.  These  drills  were  furnished  with  power  by 
small  direct-current  motors  driven  by  gasoline  engines.  This  tem- 
porary installation  was  for  the  purpose  of  opening  up  the  tunnel  in 
order  that  the  nature  of  the  material  that  would  be  encountered 
might  be  shown.  Work  was  contuiued  with  two  shifts  during  the 
winter  of  1906  and  1907,  fair  progress  being  made.  The  material 
encountered  in  the  heading  was  limestone  of  medium  hardness  that 
disintegrated  slowly  on  exposure  to  the  air.  Timbering  sets  8  inches 
square,  placed  from  3  to  6  feet  on  centers  and  lagged  overhead,  were 
put  in  for  the  entire  distance  excavated.  On  July  20,  1907,  after 
1,565  feet  of  tunnel  had  been  excavated,  work  was  suspended  to 
await  the  development  of  electric  power,  and  the  camp  was  left  in 
the  care  of  two  watchmen. 

Nothing  more  was  done  on  this  feature  until  September  1,  1908, 
when  the  installation  of  a  power  plant  or  substation  to  be  used  in 
the  construction  of  the  tunnel  was  be^un  at  the  lower  portal.  By 
December  9  a  well  equipped  modem,  electrically  operatea  plant  had 
been  installed,  with  ample  power  to  supplv  compressed  air  for  drills 
in  the  heading  and-electric  current  for  lignting  and  power  purposes. 
The  work  at  the  heading  was  resumed  on  December  9, 1908. 

The  excavation  of  the  tunnel  was  carried  on  during  succeeding 
years  until  the  bore  was  finally  completed  in  June,  1912.    In  driving 
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the  tunnel  the  material  encountered  varied  from  hard  limestone  to 
soft  sandstone  and  shale.  The  sandstone  and  shale  for  the  most  part 
carried  considerable  water  and  disintegrated  rapidly  when  exposed 
to  air.  This  condition  made  it  necessary  to  timber  the  tunnel  very 
carefully  in  order  to  protect  the  workmen.  During  the  latter  parik 
of  December,  1910,  a  flow  of  approximately  7  second-feet  of 
water  was  encountered  near  station  105+00.  This  flow  continued 
throughout  the  construction  of  the  tunnel  and  greatly  increased  both 
the  work  and  cost  of  driving.  In  all^  approximately  70,000  cubic 
yards  of  material  were  excavated  in  driving  the  tunnel. 

During  the  summer  of  1910  a  crushing  and  concrete-mixing  plant 
was  installed  near  the  mouth  of  the  tunnel,  and  in  October  of  the 
same  year  the  work  of  lining  the  tunnel  with  concrete  was  com- 
menced. This  work  was  carried  on  continuously  until  completed  in 
November,  1912.  In  all,  approximately  25,000  cubic  yards  of.  con- 
crete were  placed  in  the  tunnel  lining. 

An  appropriate  portal  was  constructed  of  concrete  at  the  western 
extremity  of  the  tunnel  and  at  a  point  approximately  150  feet  from 
this  structure  a  reinforced  concrete  barrier  weir  was  built.  The 
object  of  this  weir  was  to  prevent  the  cutting  back  of  the  rock  and 
undermining  of  the  tunnel  proper.  This  weir  also  enables  the  water 
from  Strawberry  Timnel  to  be  measured  accurately  up  to  a  discharge 
of  200  second-feet.  For  the  purpose  of  measuring  larger  quantities 
of  water  a  reinforced  concrete  measuring  flume  20  feet  wide  and  150 
feet  long  has  been  constructed  at  a  point  2  miles  below  the  west 
portal  of  the  tunnel.  Oh  the  completion  of  the  Strawberry  Tunnel 
all  camp  buildings  at  the  west  portal  were  sold  to  private  parties, 
who  now  use  the  camp  as  a  summer  resort. 

East  portal. — The  work  on  this  feature  was  started  in  October, 
1911,  and  carried  on  by  three  shifts  until  June  20,  1912,  when  the 
two  headings  met.  A  construction  plant  consisting  of  substation 
and  blacksmith,  carpenter,  and  machme  shops,  was  established  and 
equipped  with  all  necessary  tools  and  machinery.  The  necessary 
camp  buildings  were  also  built  and  furnished. 

In  connection  with  the  inlet  work  of  the  Strawberry  Tunnel,  a 
shaft  was  made  at  station  182+00  extending  from  the  tunnel  to 
the  eround  surface  above  maximum  high  water.  At  the  foot  of 
the  3iaft  two  3  by  6  feet  gates  were  installed  for  delivery  of  water 
at  minimum  level  of  the  reservoir  and  two  additional  gates  to  be 
used  in  case  of  emergency.  Two  other  ^ates  were  installed  in  the 
shaft  at  higher  elevations  for  delivery  of  water  at  various  heights 
of  the  reservoir. 

The  mechanism  for  operating  these  gates  is  contained  in  a  rein- 
forced concrete  gatehouse  situated  at  the  top  of  the  shaft.  The 
mechanism  can  l^  operated  either  by  means  of  a  hydraulic  turbine 
located  near  the  bottom  of  the  tunnel,  or  by  a  hand  power  winch 
in  the  gatehouse.  The  intake  to  the  tunnel,  a  reinforced  concrete 
structure  consisting  of  rack  bars  supported  hj  a  system  of  columns 
and  beams,  is  situated  1,600  feet  from  the  shaft,  or  at  station  198+00 
and  at  elevation  7,517. 

The  actual  tunnel  excavation  extended  900  feet  beyond  the  shaft, 
or  to  station  191+00  and  from  that  point  to  tiie  intake,  a  circular 
reinforced  concrete  "  cut  and  cover  "  section  was  constructed. 
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Beyond  the  intake  structure  there  is  an  earth  channel  1,800  feet 
long,  which  enables  water  to  be  withdrawn  from  the  reservoir  to 
elevation  7,517. 

After  the  completion  of  the  Strawberry  Tunnel  and  the  inlet 
works,  it  was  necessary  to  construct  a  permanent  camp  for  the  two 
men  who  are  stationed  at  the  east  portal  for  the  entire  year  for  the 
purpose  of  takinjg  care  of  all  the  structures  in  tiie  vicinity  of  the 
storage  works.  Two  4-room  cottages  were  constructed  of  concrete 
and  cement  and  plaster,  and  wooden  buildincs  from  the  old  con- 
struction camp  were  used  as  warehouses,  stables,  etc.  The  10-acre 
tract  of  land  on  which  these  buildings  stand  was  fenced,  and  a  pipe 
line  was  run  to  a  neighboring  spring  to  provide  water.  Some  grad- 
ing was  done  adjacent  to  the  builcnngs  and  the  entire  camp  made 
suitable  for  the  operation  and  maintenance  of  all  structures  con- 
nected with  the  storage  worfa. 

The  Strawberry  Tunnel,  as  finally  completed,  is  19,897  feet  long, 
has  a  slope  of  3  feet  per  thousand,  is  concrete  lined  throughout,  and 
has  a  rated  capacity  of  600  second-feet.  Water  was  first  turned 
through  the  tunnel  (for  a  few  hours  only)  on  September  13,  1912, 
and  water  from  the  reservoir  was  first  used  for  irrigation  purposes  on 
June  27,  1916.  Approximately  3  miles  of  the  tunnel  were  driven 
from  the  west  end  and  one-half  mile  from  the  east  end. 

STRAWBERRY  DAM, 

Work  on  this  feature  was  begun  on  June  18, 1911.  The  dam  site 
was  first  stripped,  and  a  sluicing  tunnel  built  around  the  north  end  of 
the  dam  to  mvert  the  river  durmg  the  construction  of  the  earth  em- 
bankment. Camp  buildings,  storehouses,  and  bams  were  erected. 
A  rock-crushing  and  concrete-mixing  plant  was  installed  and  a  cable- 
way  built  for  transporting  rock  and  concrete  between  the  plant  and 
various  features  of  the  work.  A  water  system  was  put  in  for  camp 
and  construction  purposes.  The  dam  is  earth  fillea,  72  feet  high 
above  the  original  stream  bed,  with  a  reinforced-concrete  core  wall 
extending  69  feet  above  the  stream  bed  and  from  10  to  25  feet  into 
bedrock. 

The  upstream  slope  is  three  to  one  and  is  protected  by  24  inches  of 
crushed  stone,  overlaid  by  12  inches  of  rock  paving.  The  down- 
stream slope  is  two  to  one  and  is  protected  with  a  layer  of  crushed 
rock  extending  to  within  20  feet  of  the  top  of  the  dam.  The  crest  of 
the  dam  is  21  feet  wide,  protected  on  the  water  side  by  a  4-foot  berm. 
.  Aroimd  the  north  end  of  the  dam  is  a  sluicing  tunnel  at  the  eleva- 
tion of  the  river  bed.  The  flow  through  this  tunnel  is  controlled  by 
means  of  two  4  by  6  foot  gates,  operated  through  a  shaft  extending  to 
the  ffround  surface  above  maximum  high  water  and  driven  by  means 
of  a  norse  whim.  A  60-foot  spillway  with  crest  at  elevation  7,568  has 
been  provided  at  the  north  end  of  the  dam.  The  water  from  the  res- 
ervoir discharges  over  this  spillway  and  is  conveyed  through  a  con- 
crete-lined wa^way  to  a  pomt  550  feet  beyond  the  dam. 

A  four-span  reiniorced-concrete  bridge  was  constructed  across  the 
wasteway  to  permit  public  travel  across  the  top  of  the  dam.  The 
Strawbenr  dam  is  500  feet  long,  72  feet  high,  and  contains  approxi- 
mately 110,000  cubic  yards  of  material.  Construction  work,  except 
for  the  lining  of  the  wasteway,  was  completed  jn  September*  1918. 
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INDIAN    CREEK    DIKE. 

The  type  of  construction  at  Indian  Creek  Dike  was  similar  in  all 
respects  to  that  employed  at  the  Strawberry  Dam.  During  the  exca- 
vation of  the  core-wall  trench  a  bed  of  quicksand  was  encountered 
which  necessitated  the  use  of  sheet  piling  driven  to  a  depth  of  from 
15  to  20  feet  to  provide  suitable  foundation  for  the  core  wall.  The 
dike,  as  completed,  is  1,310  feet  long,  37  feet  maximum  height,  and 
contains  approximately  100,000  cubic  yards  of  material.  The  con- 
struction work,  which  was  done  by  contract,  was  commenced  in  July, 
1911,  and  completed  in  September,  1912. 

INDIAN  CREEK  AND  TRAIL  HOLLOW  FEEDER  CANALS. 

Indian  Creek  Canal  diverts  the  water  of  Indian  Creek  from  a 
point  in  Indian  Creek  Valley  around  the  end  of  Indian  Creek  Dike 
into  the  Strawberry  Reservoir.  It  is  2  miles  long,  has  a  bottom 
width  of  22  feet,  a  capacity  of  750  second-feet,  and  is  unlined.  At 
the  point  of  diversion  there  is  a  concrete  structure  providing  inlet 
gates,  sluice  gates,  and  spillway  so  that  the  water  or  Indian  Creek 
may  be  diverted  into  the  canal  or  allowed  to  follow  its  original 
channel,  as  desired. 

At  the  point  of  discharge  into  the  reservoir,  there  is  a  concrete 
notch  drop  and  lined  chute  to  guard  against  all  erosion  and  possi- 
bility of  ultimate  damage  to  the  Indian  Creek  Dike.  Two  wooden 
truss  bridges  span  the  canal  at  points  where  it  is  intersected  by 
roads. 

Trail  Hollow  Canal  diverts  the  water  of  Trail  Hollow  Creek 
into  Indian  Creek  above  the  diversion  point  of  Indian  Creek.  The 
canal  is  4  miles  long,  has  a  bottom  width  of  12  feet,  a  capacity  of 
126  second-feet,  and  is  unlined.  At  the  point  of  diversion  there  is 
a  concrete  structure  providing  inlet  gates,  sluice  jgates,  and  spillway ; 
no  special  structure  is  necessary  at  the  point  of  discharge  into  Indian 
Creek.    The  canal  is  spanned  by  3  reinforced  concrete  bridges. 

Owing  to  the  small  discharge  of  Trail  Hollow  Creek  during  the 
winter,  it  is  necessary  to  turn  the  water  out  of  the  canal  and  then 
shovel  the  accumulated  snow  and  ice  from  the  canal  before  the 
spring  run  off.    Indian  Creek  Canal  requires  no  special  maintenance. 

Work  on  the  canals  was  done  by  contract.  It  was  started  in  Sep- 
tember 1911  and  completed  in  November  1912.  A  small  amount  of 
trimming  and  other  work  was  done  by  Government  forces  during 
the  summer  of  1918. 

CONSTBirCTION  DUBING  FISCAL  YEAB. 

High  Line  Canal  and  lateral  system, — All  work  on  the  High 
Line  Canal  and  lateral  system  which  was  started  during  the  fiscal 
year  1915  was  completed  about  the  middle  of  the  fiscal  year.  The 
main  High  Line  Canal  (divisions  1  to  4  inclusive)  is  17.6  miles  long, 
of  which  9.5  miles  are  unlined  earth  canal,  6.8  miles  concrete  lined, 
and  the  remaining  1.8  miles  concrete  flumes  or  covered  conduits, 
wooden  flumes,  and  one  short  tunnel.  The  capacity  of  the  canal 
varies  from  300  second-feet  at  the  upper  end  tc  150  second-feet  at 
the  lower  end.    About  150  structures,  most  of  them  of  reinforced 
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concrete,  were  built  in  connection  with  the  High  Line  Canal.  These 
structures  include  bridges,  culverts,  turnouts,  checks,  flumes,  covered 
conduits,  siphons,  spillways,  cross-drainage  siphons,  etc. 

The  capacities  or  the  various  hiterals  and  sublaterals  vary  from 
6  to  70  second-feet.  The  total  length  of  all  laterals  and  sublaterals 
constructed  to  date  is  about  43  miles,  87  miles  of  which  are  con- 
crete lined.  About  750  reinforced  concrete  structures  were  built 
in  connection  with  this  lateral  system.  The  average  total  force 
employed  by  the  contractors  on  the  9  divisions  was  about  600  men 
and  275  head  of  stock;  the  Government  force,  including  engineers 
and  inspectors,  comprised  about  125  men  and  30  horses. 

Bids  for  the  construction  of  the  remainder  of  the  lateral  system, 
division  10,  consisting  of  24  miles  of  concrete-lined  laterals  and  sub- 
laterals  along  the  weS;  side  of  West  Mountain  and  in  Goshen  Valley 
have  been  opened,  and  it  is  expected  that  the  work  will  be  completed 
during  the  nrst  half  of  the  fiscal  year  1917. 

POWEB  PLANT,  POWEB  CANAL,  AND  TRANSMISSION  LINEa 

These  features  were  operated  practically  without  interruption, 
and  power  was  supplied  under  contract  to  Irayson,  Salem,  Spanish 
Fork,  and  a  few  isolated  persons.  The  load  on  the  plant  has  been 
rather  light  during  the  year,  owing  to  the  fact  that  no  other  sales  of 
power  were  considered  desirable  until  after  the  irrigation  water  that 
has  been  developed  by  the  project  has  been  disposed  of,  and  it  is 
bown  what  quantity  of  water  from  storage  can  be  used  in  the  de- 
velopment of  power. 

OPEBATION  AND  MAINTENANCE. 

The  several  complete  features  in  the  vicinity  of  the  storage  works 
and  the  power  canal  were  operated  without  any  unusual  trouble,  one 
ditch  rider  and  one  gate  tender  taking  care  of  the  storage  works  and 
one  ditch  rider  taking  care  of  the  Spanish  Fork  Diversion  Dam  and 
power  canal. 

A  total  of  8,900  acres  was  irrigated  during  the  season  of  1915.  This 
acreage  was  divided  into  about  455  parcels,  or  ^^farm  units,"  each 
unit  generally  representing  a  farmer  and  his  family.  All  of  the  land 
irrigated  was  under  the  Lake  Shore  and  Spanish  Fork  units  and  the 
Clinton  District;  no  stored  water  was  delivered  to  the  High  Line 
Canal  for  irrigation  purposes  during  the  season  of  1915. 

The  High  Lane  Canal  was  turned  over  to  the  water  users  on  April 
24,  1916,  and  on  June  30,  1916,  there  were  approved  water-right 
applications  as  follows:  High  Line  unit,  442  applications  covering 
16,506.84  acres  at  2  acre-feet  each,  a  total  of  33,013.68  acre-feet;  Span- 
ifib  Fork  unit,  375  applications  covering  6,183.60  acres  at  i,  1,  1^, 
or  2  acre-feet,  a  total  of  7,185.97  acre- feet;  Lake  Shore  unit,  93  appli- 
cations covering  1,842.28  acres  at  ^,  1,  1^,  or  2  acre-feet,  a  total  of 
1,858.85  acre- feet;  Clinton,*  Soldier  Fork,*  and  Diamond  Fork*  dis- 
tricts, 869.4  acre-feet,  making  a  total  of  42,927.90  acre-feet  of  water 
which  will  be  delivered  by  me  United  States  during  the  season  of 
1916. 

^  Not  approved  July  1,  1016,  but  water  will  be  deliyered,  as  aU  necessary  charges  liaTs 
been  paid  by  applicants. 
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By  the  terms  of  the  contracts  with  the  various  canal  companies 
the  United  States  delivers  the  water  at  the  heads  of  the  various  canals 
and  is  not  further  concerned  with  its  delivery.  Each  canal  has  its 
own  water  master  and  ditch  riders  who  are  responsible  for  the  dis- 
tribution of  the  water  to  the  individual  water  users. 

On  June  30,  1916,  Uiere  were  228,000  acre-feet  of  water  available 
in  the  Strawberry  Beservoir. 

SUBVEYS  AHB  INVESTIQATIONS. 

Hydrographic  work  was  carried  on  for  the  purpose  of  keeping  up 
the  record  of  the  flow  of  all  streams  that  in  any  way  are  connected 
with  the  water  supply  for  the  project.  Fifty  gauging  stations  were 
maintained  and  approximately  300  meter  measurements  made.  Dur- 
ing the  irrigating  season  one  hydrographer  was  stationed  at  the 
Strawberry  Tunnel  to  regulate  and  keep  a  record  of  the  flow  through 
the  tunnel.  The  general  hydrographer  kept  a  careful  record  of  the 
amount  of  water  delivered  to  the  various  canal  companies. 

All  necessary  engineering  work,  both  field  and  office,  in  connection 
with  the  construction  of  the  High  Line  Canal  and  distribution 
system  was  done  as  required.  Plans  and  specifications  for  division 
10  were  prepared  and  printed.  Many  new  water-right  applications, 
and  transfers  of  old  applications,  were  received,  and  on  these  all 
necessary  engineering  and  legal  work  was  done.  The  farm-unit 
plats  for  the  High  Lme,  Lake  Shore,  and  Spanish  Fort  units  were 
prepared  and  prmted. 

WATEB  USEBS'  ASSOCIATION. 

During  the  past  year  negotiations  have  been  carried  on  with  all 
the  units  and  districts  on  the  project  with  the  result  that  contracts 
have  been  concluded  and  water  is  being  supplied  to  all  except  tike 
Mapleton  unit. 

High  Lme  wnit. — On  this  unit  water-right  applications  have  been 
accepted  and  placed  of  record  covering  approximately  16,500  acres 
of  irrigable  land.  The  main  canal  and  lateral  system  for  supplying 
water  to  the  entire  acreage  signed  up  was  completed  during  the 
latter  part  of  the  calendar  year  1915  and  delivery  of  irrigation 
water  was  commenced  during  the  latter  part  of  April,  1916.  This 
unit  was  opened  under  public  notice  issued  May  13, 1916. 

In  accordance  with  article  7  of  the  water-right  application,  the 
water  users  under  the  High  Line  unit  have  formed  an  organization 
and  incorporated  under  the  laws  of  the  State  for  the  purpose  of 
oi)erating  and  maintaining  the  canal  and  lateral  system  and  dis- 
tributing water  on  the  High  Line  unit  at  their  own  expense.  This 
organization  is  known  as  tiie  Strawberry  High  Line  Canal  Co.,  and 
on  April  7,  1916,  the  following  contract  was  entered  into  by  this 
company,  under  which  they  took  over  the  operation  and  maintenance 
of  the  High  Line  unit : 

Febbuabt  19,  1916. 

This  agreement  made  April  7,  1916,  in  pursuance  of  the  act  of  Ck>ngress  of 
June  17,  1902  (32  Stat,  388),  and  acts  amendatory  thereof  and  supplementary 
thereto,  between  the  United  States  of  America,  its  successors  and  assigns,  by 
J.  L.  Lytel,  project  manager,  United  States  Reclamation  Service,  subject  to  the 
approval  of  the  comptroller  or  Director  of  the  Reclamation  Service,  and  Straw- 
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berry  High  Line  Canal  Oompany,  a  corporation  duly  organized  under  the  laws 
of  the  State  of  Utah,  with  its  principal  place  of  business  at  Payson.  Utah,  here- 
inafter styled  the  "  Company/'  its  successors  and  assigns,  witnesseth : 

Whereas  the  United  States,  in  pursuance  of  the  reclamation  law,  has  con- 
structed canals  and  laterals  for  the  irrigation  of  lands  within  the  High  Line 
unit  of  the  Strawberry  Valley  project,  the  boundaries  of  said  High  Line  unit 
being  shown  on  the  map  attached  hereto  and  made  a  part  hereof ; 

And  whereas  the  landowners  within  the  said  EUgh  Line  unit,  in  contracting 
with  the  United  States  for  a  water  right  for  their  respective  lands,  agree  to 
operate  and  maintain  the  canals,  laterals,  and  irrigation  structures  of  the  High 
Line  unit  as  constructed  by  the  United  States  at  their  own  expense  and  under 
their  own  form  of  organization ; 

And  whereas  the  Company  has  been  formed  for  so  operating  and  maintain- 
ing the  High  Line  unit,  the  stockholders  of  the  Company  being  owners  of  land 
within  the  said  H!lgh  Line  unit ; 

Now,  therefore,  in  consideration  of  the  premises,  it  is  agreed : 

L  The  United  States  will  on  April  20,  1916,  deliver  to  the  Company  posses- 
sion of  the  canals,  laterals,  irrigation  structures  and  appurtenances  of  the  said 
High  Line  unit  as  shown  on  the  map  attached  hereto  and  made  a  part  hereof. 
Such  possession  of  the  Company  is  to  extend  no  further  than  may  be  necessary 
to  enable  the  Company  to  operate  and  maintain  said  High  Line  unit  in  accord- 
ance with  the  terms  of  this  contract. 

2.  The  Company  hereby  accepts  such  possession  of  said  canals,  laterals,  irri- 
gation structures  and  appurtenances,  and  further  agrees  to  operate  and  main- 
tain them  in  such  a  manner  that  they  shall  be  at  all  times  in  good  order  and 
working  condition,  and  shall  enforce  at  all  times  rules  for  their  operation  and 
upkeep,  satisfactory  to  the  Secretary  of  the  Interior. 

E.  The  Company  will  keep  a  careful  and  accurate  record  of  all  water  received, 
carried,  and  distributed  through  the  High  Line  Canal  system.  The  Company 
will  also  keep  a  reasonably  accurate  record  of  the  crops  raised  on  the  unit, 
and  also  a  modem  set  of  books  showing  all  financial  transactions  of  the  Com- 
pany. The  Company  may,  so  far  as  the  United  States  is  concerned,  refuse  the 
delivery  of  water  to  any  stockholder  of  the  company  who  is  in  default  in  the 
payment  of  assessments  or  other  charges  due  the  Company  or  who  refuses  to 
comply  with  reasonable  regulations  of  the  Company  that  have  been  approved 
by  the  Secretary  of  the  Interior. 

4.  The  Company  will  deliver  to  all  landowners  of  the  High  Line  unit  who  are 
stockholders  of  the  Company  the  water  supply  which  the  said  landowners  are 
entitled  to  receive  (a)  under  the  regulations  of  the  Company  approved  by  the 
Secretary  of  the  Interior,  and  (d)  under  existing  Government  water-right  appli- 
cations and  public  notices  and  the  water-right  applications  hereafter  made  and 
public  notices  hereafter  issued  under  the  provisions  of  the  reclamation  laws. 
Deliveries  made  by  the  Company  will  be  in  accordance  with  such  water-right 
applications  and  public  notices  and  not  otherwise.  The  Company  will  use  all 
reasonable  diligence  to  secure  an  economical  use  of  water  so  delivered  to  its 
stockholders.  But  there  is  reserved  the  right  to  the  United  States  to  secure 
proper  deliveries  of  water  to  each  individual  water-right  applicant  at  the  expense 
of  the  water  users  of  said  High  Line  unit  in  case  the  Company  fails  to  provide 
for  proper  distribution. 

5.  The  Company  shall  perform  promptly  any  and  all  repairs  which  the  officer 
of  the  United  States  Reclamation  Service  having  supervision  over  the  Straw- 
berry Valley  project  shall  deem  necessary  for  the  proper  operation  and  main- 
tenance of  the  said  canal  system  and  the  canal  system  shall  be  inspected  from 
time  to  time  as  the  chief  engineer  of  the  Reclamation  Service  shall  deem  neces- 
sary, such  inspection  to  be  made  by  some  competent  engineer  designated  for  that 
purpose  by  the  said  officer.  The  cost  of  this  inspection  will  be  charged  to  the 
water  users  and  paid  to  the  United  States  in  the  same  manner  and  at  the  same 
time  as  the  other  charges  paid  by  the  water  users.  In  case  of  failure  of  the 
Company  to  make  any  repairs  deemed  necessary  by  the  said  officer  in  charge, 
then  he  shall  have  the  power  to  cause  such  work  to  be  done  and  charge  the 
expense  thereof  to  the  water  users.  In  case  the  canal,  due  to  any  cause  what- 
ever, is  found  to  be  in  a  condition  unfit  to  carry  water,  the  inspecting  officer  may 
order  the  water  turned  out  of  the  canal  until  such  time  as  the  canal  is  put  in 
proper  condition  for  service.  The  United  States  does  not  assume  any  liability 
for  injury  of  or  damage  to  any  person  or  property  incident  to  the  operation  of  the 
High  Line  Canal,  laterals,  irrigation  structures,  and  appurtenances  by  the 
Company. 
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6.  The  water  for  the  High  Line  unit  will  be  deliverecl  in  the  head  of  the  High 
Line  Canal »  which  is  located  in  the  southeast  quarter  of  section  S3,  township  8 
south,  range  S  east,  during  the  irrigation  season  of  May  Ist  to  October  1st  of 
each  year  in  accordance  with  the  terms  of  existing  contracts  and  public  notices 
and  future  contracts  and  public  notices.  No  water  will  be  carried  in  the  High 
Line  Canal  system  during  the  period  from  November  1st  to  March  81st,  inclu- 
sive, without  the  written  permission  of  the  chief  engineer  of  the  United  States 
Reclamation  Service  first  obtained. 

7.  The  United  States  shall  not  be  liable  for  failure  to  supply  water  under  this 
contract  caused  by  hostile  diversion,  unusual  drought,  interruption  of  service 
made  necessary  by  repairs,  damages  caused  by  Hoods,  unlawful  acts,  or  unavoid- 
able accidents. 

8.  The  canal  system  has  been  constructed  for  the  purpose  of  carrying  water 
that  has  been  purchased  from  the  United  States  Reclamation  Service,  by  the 
landowners  on  the  High  Line  unit,  and  shall  not  be  used  by  the  Company  for 
carrying  water  from  any  other  source  unless  written  permission  is  secured  from 
the  United  States. 

9.  The  Company  shall  be  responsible  for  all  property  and  equipment  turned 
over  to  it  in  connection  with  the  operation  of  the  canal  system  of  the  High  Line 
unit,  and  any  damage  to  property  of  loss  ot  equipment  while  in  its  possession 
shall  be  paid  by  the  Company  to  the  United  States  upon  demand  from  the  proper 
officer  of  the  United  States. 

10.  In  accordance  with  the  terms  of  this  contract  the  United  States  will  de- 
liver water  for  the  High  Line  unit  into  the  head  of  the  High  Line  Canal,  such 
water  being  taken  from  the  supply  of  the  €k>vernment  Strawberry  Valley  pro- 
ject. Inasmuch  as  it  requires  from  fifteen  to  twenty  hours  for  stored  water 
to  flow  from  the  Strawberry  Reservoir  to  the  intake  of  the  High  Line  Canal, 
a  considerable  amount  of  water  will  be  in  transit  at  all  times  when  stored 
water  is  being  used  on  the  lands  of  the  High  Line  unit,  and  the  Company  will 
therefore  when  such  stored  water  is  being  delivered,  notify  the  United  States 
at  least  twenty-four  hours  in  advance  of  the  time  it  wishes  water  turned  off. 
In  case  it  becomes  necessary  to  turn  the  water  out  of  the  canal  without  pre- 
vious notice  to  the  United  States,  the  loss  of  the  water  that  Is  in  transit  be- 
tween the  reservoir  and  the  head  of  the  High  Line  Canal  shall  be  borne  by  the 
canal  company,  except  in  cases  where  the  shutting  off  of  the  water  is  due  to 
causes  over  which  the  Company  has  no  control,  in  which  case  the  loss  shall 
be  borne  equally  by  the  United  States  and  the  Company. 

11.  The  Company  shall  furnish  bond  in  the  penal  sum  of  $20,000,  condi- 
tioned upon  the  faithful  performance  by  the  Company  of  all  covenants  and 
stipulations  in  tlie  contract,  and  the  sureties  on  such  bond  shall  be  liable  up 
to  the  full  amount  of  the  bond  to  reimburse  the  United  States  for  any  loss, 
liability,  or  damage  resulting  to  the  United  States  by  reason  of  the  failure  of  the 
Company  to  discharge  any  obligations  devolving  upon  it  under  or  by  virtue  of  this 
contract.  If,  during  the  continuance  of  the  contract,  any  of  the  sureties  in  the 
opinion  of  the  comptroller  become  irresponsible,  additional  sureties  shall  be 
furnished  to  the  satisfaction  of  the  United  States. 

12.  This  contract  may  at  the  option  of  the  Secretary  of  the  Interior  be  termi- 
nated at  any  time  upon  giving  six  months  written  notice  to  the  Company. 

13.  No  Member  of  or  Delegate  to  Congress,  or  Resident  Commissioner,  after 
his  election  or  appointment  or  either  before  or  after  he  has  qualified  and  during 
his  continuance  in  office,  and  no  officer,  agent  or  employee  of  the  Government, 
shall  be  admitted  to  any  share  or  part  of  this  contract  or  agreement,  or  to  any 
benefit  to  arise  thereupon.  Nothing  however,  herein  contained  shall  be  con- 
strued to  extend  to  any  incorporated  company,  where  such  contract  or  agree- 
ment is  made  for  the  general  benefit  of  such  incorporation  or  company,  as  pro- 
vided in  section  116,  of  the  act  of  Congress  approved  March  4,  1900  (35  Stat., 
1109). 

In  testimony  whereof  the  parties  hereto  have  signed  their  names  this  seventh 
day  of  April,  1916,  the  Company  acting  in  pursuance  of  a  duly  adopted  resolu- 
tion of  its  board  of  directors,  certified  copy  of  which  is  attached. 

United  States  of  Ahebica, 
By  J.  L.  Lytel,  Project  Manager, 

[SEAL.]  StBAWBEBBY  HiOH  LiNE  CanAL  CoifPANT, 

By  Jonathan  S.  Paige,  Jr.,  President 
Justin  A.  Loveless,  Its  Secretary. 
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ATFIDATIT  OF  DISINTBRB8TBDIfB80. 

State  of  Utah,  county  of  Utah,  ««: 

I  do  solemnly  swear  (or  ai&rm)  that  the  copy  of  contract  hereto  annexed  is 
an  exact  copy  of  a  contract  made  by  me,  personally,  with  Strawberry  High 
Line  Canal  Company,  that  I  made  the  same  fairly  without  any  benefit  or 
advantage  to  myself,  or  allowing  any  such  benefit  or  advantage  corruptly  to 
the  said  Strawberry  High  Line  Canal  Company  or  to  any  other  person  or  per- 
sons; and  that  the  papers  accompanying  include  all  those  relating  to  the  said 
contract,  as  required  by  the  statute  in  such  case  made  and  provided. 

J.  L.  Lytel, 
Project  Manager,  U.  S,  R,  8. 

Subscribed  and  sworn  to  before  me  at  Provo,  Utah,  this  21st  day  of  April, 
A.  D.  19ia 

[SEAL.]  JNO.  L.  SeGALL, 

Notary  Public, 
My  commission  expires  May  22,  1918. 

On  motion  of  Director  Charles  H.  White,  duly  seconded,  and  car- 
ried by  unanimous  vote,  the  following  resolution  was  adopted. 

Whereas  the  Strawberry  High  Line  Canal  Co.  has  been  organized  for 
the  purpose  (among  others)  of  receiving  from  the  United  States  the 
canal  known  as  the  High  Line  Canal  of  the  Strawberry  Valley  project,  to- 
gether with  the  lateral  and  sublateral  ditches,  headgates,  appliances  and  ap- 
purtenances connected  therewith;  and  also  of  receiving  and  distributing 
through  said  canal  the  water  belonging  to  the  stockholders  of  said  company 
in  accordance  with  the  laws  of  Congress  relating  thereto ;  and 
Whereas  a  contract  has  been  prepared,  and  is  now  presented  to  this  company 
by  the  representatives  of  the  United  States,  which  provides  for  the  formal 
acceptance  by  the  company  of  the  said  canal  and  the  responsibilities  as 
therein  set  forth  in  detail ;  Now,  therefore,  be  it 

Resolved  by  the  board  of  directors  of  the  Strawberry  High  Line  Canal 
Co.,  That  the  president  and  secretary  be,  and  they  are  hereby,  authorized  and 
instructed  to  execute  and  deliver  said  contract  and  to  take  all  steps  necessary 
to  carry  into  effect  the  provisions  of  said  laws  of  Congress,  in  so  far  as  the  same 
relate  in  any  manner  to  the  acceptance  of  the  said  contract  or  any  of  its  re- 
sponsibilities   ♦    •    *. 

I,  Justin  A.  Loveless,  Secretary  of  the  Strawberry  High  lilne  Canal  Co.,  do 
hereby  certify  and  declare  that  the  above  is  a  full,  true,  and  correct  copy  of  a 
resolution  adopted  by  the  board  of  directors  of  said  Strawberry  High  Line 
Canal  Co.,  at  a  meeting  of  said  board,  held  at  Payson,  Utah,  on  April  7,  1916. 
[SEAL.]  Justin  A.  Loveless,  Secretary, 

As  the  reclamation-extension  act  was  passed  after  the  water-right 
application  for  this  unit  was  approved  by  the  secretary  during  the 
latter  part  of  1914,  a  new  form  of  water-right  application  was  ap- 
proved on  May  27, 1915,  as  follows : 

[Form  B.] 

Approved  by  Assistant  Secretary,  May  27,  1915. 

High  Line  Unit,  Strawberry  Valley  project 

Department  of  the  Interior. 

WATEB-BIGHT   APPLICATION   FOB  LANDS   IN   PRIVATE  OWNERSHIP   AND   LANDS   OTHER 
THAN  HOMESTEADS  UNDER  THE  RECLAMATION   ACT 

Act  Jone  17,  1002  (32  Stat»  888)  ;  act  Aug.  9,  1912  (87  Stat,  265)  ;  act  Aug.  18,  1914 

(38  Stat,  686). 

Strawberry  Valley  project.  Serial  No.  „ 

State  of  Utah.    High  Line  unit. 

^fDateT)"" 
1.1. 


in  pursuance  of  the  provisions  of  the  reclamation  act  approved  June  17,  1902 
(82  Stat,  388),  and  acts  amendatory  thereof,  and  supplemental  thereto,  eepe- 
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daily  the  act  approved  August  9,  1912  (87  Stat,  265),  and  act  approved 
August  IS,  1914  (38  Stat,  686),  all  hereinafter  called  the  reclamation  law 
and  the  rules  and  regulations  established  thereunder,  do  hereby  apply  for  a 
water  right  for  the  irrigation  of  and  to  be  appurtenant  to  the  irrigable  land  as 
shown  on  plats  to  be  approved  by  the  Secretary  of  the  Interior  within  the 
tract  described  as  follows: 


containing  a  total  area  of acres.    Total  irrigable  area, acres. 

2.  The  quantitative  measure  of  the  water  right  hereby  applied  for  is  that 
quantity  of  water  which  shall  be  beneficially  used  for  the  irrigation  of  said 
irrigable  lands  up  to,  but  not  exceeding,  two  (2)  acre-feet  per  acre  per  annunr, 
measured  at  the  head  of  the  High  Line  Canal;  and  in  no  case  exceeding  the 
share,  proportionate  to  irrigable  acreage,  of  the  water  supply  actually  avail- 
able as  determined  by  the  project  manager  or  other  proper  officer  of  the 
United  States,  or  of  its  successors  in  the  control  of  the  project,  during  the 
irrigation  season  for  the  irrigation  of  lands  under  said  unit.  The  said  water 
shall  be  delivered  at  the  head  of  the  High  Line  CJanal  during  the  irrigation 
season  from  May  1  to  October  1  of  each  year  in  a  How  as  nearly  uniform  as 
practicable,  unless  otherwise  mutually  agreed,  and  will  be  distributed  through- 
out the  months  of  the  irrigation  season  in  accordance  with  the  schedule  of 
delivery  adopted  by  the  Secretary  of  the  Interior  for  the  High  Line  unit  The 
applicant  assumes  all  risk  of  loss  in  transporting  the  water  from  the  point  of 
delivery  to  the  said  lands. 

3.  I,  on  behalf  of  myself,  my  heirs,  executors,  admlnistraton,  and  assigns, 
hereby  promise,  covenant,  and  agree:  (a)  To  pay  promptly  when  due  each 
and  every  one  of  the  annual  installments  of  the  construction  charge  fixed  by 
the  Secretary  of  the  Interior  In  public  notice  to  be  issued  in  connection  with 
the  High  Line  unit,  being  $80.00  per  acre  of  Irritable  land,  payable  In  the 
manner  provided  for  In  section  1  of  the  reclamation  extension  act,  and'  In 
addition  thereto  each  and  every  annual  charge  for  operation  and  maintenance. 
Including  any  and  all  expense  due  to  the  exercise  by  the  United  States,  or  Its 
successors  In  control  of  said  unit,  of  the  right  reserved  In  paragraph  7  to 
secure  proper  delivery  of  water  to  Individual  water-right  applicants  under 
said  unit,  as  fixed  from  time  to  time  by  the  Secretary  of  the  Interior  or  the 
proper  officer  of  the  successors  of  the  United  States  in  the  control  of  the 
project;  (b)  that  each  and  all  of  the  annual  Installments  of  the  construction 
charge,  and  each  and  all  of  said  annual  charges  for  operation  and  maintenance, 
and  each  and  every  penalty  attaching  under  the  act  of  August  13,  1914  (38 
Stat,  686),  above  mentioned,  shall  be,  and  the  same  are  hereby,  made  a  mort- 
gage lien,  upon  the  tract  of  land  above  described,  and  upon  all  water  rights 
DOW  or  hereafter  appurtenant  or  belonging  thereto,  and  all  improvements  now 
existing  or  hereafter  made  thereon,  for  myself,  my  heirs,  executors,  adminis- 
trators, and  assigns,  promising,  covenanting,  and  agreeing  to  pay  all  taxes  and 
other  claims  now  or  hereafter  becoming  a  prior  encumbrance,  failing  which, 
upon  demand  by  any  proper  officer  of  the  United  States,  or  its  successors  In 
control  of  said  project  the  United  States  or  Its  said  successors  may  pay  the 
same  and  add  the  amount  thereof  to  the  mortgage  Hen  hereby  created,  and 
recover  the  amount  so  paid  as  part  of  the  said  lien. 

4.  Upon  my  failure  to  comply  with  the  terms  of  the  reclamation  law,  and 
the  regulations  thereunder,  this  application  may,  in  the  discretion  of  the  Secre- 
tary of  the  Interior,  be  canceled  by  him  with  the  forfeiture  of  all  rights  under 
the  reclamation  law  and  of  all  moneys  theretofore  paid  hereon;  excepting, 
however,  from  the  force  and  effect  of  this  paragraph  any  and  every  failure  to 
make  payments  which  shall  become  due  and  payable  after  the  issuance  of  final 
certificate  for  the  water  right  hereby  sought  unler  the  reclamation  law,  a 
remedy  for  the  failure  thus  excepted  having  been  provided  by  said  law. 

5.  This  application  must  bear  the  certificate,  as  hereto  attached,  of  the  water 
users'  association  under  said  project  which  has  entered  into  contract  with 
the  Secretary  of  the  Interior,  and  the  liens  which  the  United  States  holds 
against  the  above-described  land  for  the  payment  of  the  construction,  and  the 
operation  and  maintenance  charges,  may  be  enforced,  at .  the  option  of  the 
United  States,  either  directly  by  the  United  States  or,  where  any  such  Hen  was 
given  directly  to  the  water  users'  association  for  the  benefit  of  the  United 
States,  may  be  enforced  through  the  medium  of  the  water  users'  association; 
but  the  election  of  one  remedy  shall  not  preclude  the  United  States  from  fol- 
lowing the  other.  If  the  Secretary  of  the  Interior  has  made  no  contract  with 
a  water  users'  aMOdation  under  said  project,  the  appUcant  agrees  to  file,  upon 
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his  direction,  evidence  of  memberahip  in  the  water  users'  association  organized 
under  the  said  project,  in  default  of  which  this  application  shall  be  subject 
to  cancellation  by  the  Secretary  of  the  Interior,  with  the  forfeiture  of  all 
rights  acquired  thereunder  and  of  all  payments  made  thereon. 

6.  And  I  further  promise,  covenant,  and  agree  for  myself,  my  heirs,  executors, 
administrators,  and  assigns  that  if  any  freehold  interest  in  said  tract  shall, 
through  the  voluntary  act  of  me  or  them,  be  acquired  by  any  person  not 
qualified  by  the  reclamation  law  to  purchase  the  water  right  hereby  sought, 
this  application  and  any  such  freehold  interest  shall  be  subject  to  forfeiture  as 
provided  by  said  law. 

7.  It  is  understood  that  at  their  own  expense  the  water  users  under  said 
unit  are  to  operate  and  maintain  the  High  Line  Canal  and  distributing  system, 
and  deliver  water  to  the  lands  thereunder,  but  there  is  reserved  the  right  to 
the  United  States  to  secure  proper  deliveries  of  water  to  each  individual  water- 
right  applicant  at  the  expense  of  the  water  users  of  said  unit  in  case  of  failure 
to  provide  for  proper  distribution,  and  I  hereby  promise,  covenant,  and  agree 
for  myself,  my  heirs,  executors,  administrators,  and  assigns  that  the  United 
States  and  its  successors  in  charge  of  the  said  unit  may  assume  full  control 
over  all  ditches,  gates,  and  other  structures  owned  or  controlled  by  the  appli- 
cant or  his  successors  in  interest,  and  which  may  be  required  to  secure  proper 
delivery  of  water  to  any  individual  water-right  applicant;  and  proper  officers 
and  employees  of  the  United  States,  and  its  succesors,  shall  have  at  all  times 
the  right  of  access  to  the  above-described  premises  whenever  it  is,  in  the  judg- 
ment of  the  officer  or  employee  in  charge  of  said  unit,  necessary  for  them  to 
secure  such  delivery  of  water  to  exercise  said  control.  And  I  for  myself,  my 
heirs,  executors,  armlnistrators,  and  asigns  do  hereby  give,  grant,  bargain,  sell, 
and  convey  to  the  United  States  and  its  said  successors  the  right  for  any  such 
proper  officer  or  employee  to  go  and  come  upon  any  and  all  lands  now  or  here- 
after owned  or  held  by  me  or  them  for  said  purpose  and  there  exercise  said 
control. 

8.  It  is  understood  and  agreed  that  the  United  States  reserves  the  right  upon 
my  failure  or  the  failure  of  my  successors  in  interest  to  keep  and  perform  any 
of  the  provisions  in  this  instrument  contained,  by  me  and  my  successors  in 
interest  undertaken  to  be  kept  and  performed,  to  refuse  to  deliver  water  to  said 
lands  or  to  stop  the  delivery  of  water  thereto  if  water  is  being  delivered,  and 
such  refusal  to  deliver  or  stoppage  of  delivery  of  water  shall  not  operate  to 
cancel  this  application,  but  shall  be  considered  as  an  additional  remedy  to  the 
United  States  to  any  remedies  existing  by  reason  of  the  provisions  of  this 
application  or  otherwise. 

9.  And  I,  for  myself,  heirs,  executors,  administrators,  and  assigns  do  hereby 
grant,  bargain,  sell,  convey,  and  confirm  to  the  United  States  of  America  and  its 
successors  in  charge  of  the  project,  all  rights  of  way  for  ditches,  canals,  flumes, 
pipe  lines,  telegraph  and  telephone  transmission  lines,  or  other  structures,  now 
constructed  by  or  under  the  authority  of  the  United  States  for  or  in  connection 
with  the  said  project,  and  all  rights  of  way  that  may  be  or  become  necessary 
and  suitable,  and  that  may  be  required  for  the  prosecution  and  operation  of  the 
said  project,  and  for  the  construction,  maintenance,  and  operation  of  ditches, 
canals,  flumes,  pipe  lines,  telegraph  and  telephone  transmission  lines,  or  other 
structures  that  may  be  costructed  by  or  under  authority  of  the  United  States 
and  its  successors  in  charge  of  the  project  for  and  in  connection  with  said 
project,  excepting,  however,  the  right  of  way  required  for  the  construction  of 
the  main  canal  of  the  project,  not  including  its  laterals,  to  have  and  hold  the 
same,  together  with  all  the  tenements,  hereditaments,  privileges,  and  appurte- 
nances thereunto  belonging  or  in  anywise  appertaining  to  the  United  States  of 
America  and  its  assigns  and  successors  in  charge  of  the  project  forever,  sub- 
ject notwithstanding  to  the  conditions  upon  which  this  application  is  made. 
And  I  furthermore,  for  myself,  heirs,  executors,  administrators,  and  assigns,  do 
hereby  convey,  quitclaim,  and  release  unto  the  United  States  of  America  and 
its  successors  in  charge  of  the  project  the  right  to  take,  appropriate,  and  use  all 
seepage  and  waste  water  arising  or  flowing  from  said  described  land,  not  here- 
tofore appropriated  and  beneficially  used. 

10.  No  Member  of  or  Delegate  to  Congress  or  Resident  Commissioner,  after 
his  election  or  appointment  or  either  before  or  after  he  has  qualified  and  during 
his  continuance  in  office,  shall  be  admitted  to  any  share  or  part  of  this  contract 
or  agreement,  or  to  any  benefit  to  arise  thereupon.  Nothing,  however,  herein 
contained  shall  be  construed  to  extend  to  any  incorporated  company,  where 
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Bach  contract  or  agreement  is  made  for  the  general  benefit  of  such  corporation 
or  company  as  provided  in  section  116  of  the  act  of  Oougreea  approved  March  4, 
1909  (35  Stat,  1109). 

11.  And  I,  the  said ,  being  duly  sworn,  depose  and  say 

that  my  post-office  address  is ;  that  I  am  a  bona  fide  resi- 
dent upon  said  iand  (or  occupant  thereof,  residing  in  the  neighborhood,  namely, 
upon  section ,  township .  range , meridian,  a  dis- 
tance in  a  direct  line  of miles  therefrom) ;  that  I  hold  the  following 

interest  in  the  said  tract : as  duly  shown  upon  the  records 

of County. ,  in  volume  (liber) ,  at  page 

(folio) ;  that  no  other  application,  now  uncanceled,  has  been  made  for  a 

water  right  under  the  reclamation  law,  appurtenant  to  land  now  owned  or 
claimed  by  me,  except  as  follows: 

Application  No. , project,  of „„ 

for section ,  township ,  range , 

meridian,  an  area  of acres  and  containing acres  of  irrigable  land, 

as  determined  by  the  Secretary  of  the  Interior ;  and  that  the  present  application 
is  made  in  my  own  behalf  and  not  at  the  instance  or  for  the  benefit  of  any  other 
person  or  any  association  or  corporation,  either  directly  or  indirectly. 

12.  Nothing  in  this  application  contained  shall  be  construed  as  in  any  manner 
or  at  all  abridging,  limiting,  or  depriving  the  United  States  of  any  means  of 
enforcing  any  remedy  in  law  or  equity  for  the  breach  of  any  of  the  provisions 
of  this  application  which  it  would  otherwise  have. 

In  witness  whereof,  I, ,  have  hereunto  set  my  hand  and 

seal this day  of ,  191 

[SEAL.] 

[SEAIm] 

ACKNOWLEDGMENT. 

State  of  Utah,  County  of  Utah,  %%: 

On  this day  of ,  A.  D.  1915,  personally  appeared  before  me 

,  the  signer  of  the  above  instrument,  who  duly  acknowl- 
edged to  me  that    he    executed  the  same. 


Notary  Publie. 
My  commission  expires  , 

State  of  ,     .,      .     ,  County  of ,  m; 

,  being  duly  sworn,  deposes  and  says  that  he  Is  the  person 

(or  one  of  the  persons)  who  signed  the  foregoing  instrument;  that  he  has  read 
the  same  and  knows  the  contents  thereof,  and  that  all  the  statements  of  foct 
made  by  him  in  said  instrument  are  true  of  his  own  knowledge  except  such  as 
are  made  upon  information  and  belief,  and  as  to  those  he  believes  them  to 
be  true. 


Subscribed  and  sworn  to  before  me  this day  of ,  191.^ 


Notary  Public 

My  commission  expires ..._^ 

,  191™ 

I  hereby  certify  that  the  applicant  slrnlng  the  above  instrument  has  duly 
subscribed  (or  is  the  successor  in  interest  of  one  who  has  subscribed)  for  the 
stock  of  this  association  for  the  lands  described  therein,  and  that  all  assess- 
ments levied  against  said  stock  by  this  association  have  been  fully  paid  up 
to  date. 


Secretary : Water  Vsere  Aaaociation. 

Approved  and  accepted  this day  of ,  191—,  by  authority  of 

the  Secretary  of  the  Interl<Hr. 


Project  Manager, 

Spanish  Fork  unit. — ^During  the  latter  part  of  the  irrigation  sea- 
son of  1915  water-right  appfications  were  received  and  water  de- 
livered to  approximately  6^00  acres  on  this  unit.    A  cx>ntra<st  was 
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recently  entered  into  with  the  Salem  Canal  Co.  whereby  this  com- 
pany agrees  to  take  and  deliver  to  its  stockholders  any  water  that 
they  may  purchase  from  the  Strawberry  Valley  project.  The  area 
under  this  canal  will  be  added  to  the  Spanish  Fork  unit  and  water 
sold  to  it  under  the  same  conditions,  the  same  form  of  water-right 
application  being  used  in  signing  up  the  land. 

Contracts  have  now  been  made  with  all  the  five  existing  canals  on 
the  Spanish  Fork  River,  and  any  landowner  on  the  Spanish  Fork 
unit  can  purchase  water  from  tne  Strawberry  Valley  project,  and 
the  canal  company  supplying  water  to  the  area  in  which  the  land  is 
located  will  take  the  water  so  purchased  at  the  head  of  the  canal 
and  deliver  it  to  his  land. 

The  latter  part  of  the  irrigation  season  of  1916  was  extremely  dry 
and  the  prompt  conclusion  of  negotiations  and  delivery  of  water 
saved  the  grain  and  beet  crops  on  the  unit.  This  unit  was  opened 
under  public  notice  dated  October  9,  1915. 

Lake  Shore  unit. — ^Water  right  applications  have  been  executed 
for  more  than  1,840  acres  in  this  unit  and  additional  applications 
are  coming  in.  The  unit  was  opened  under  public  notice  dated 
October  8,  1915. 

The  operation  and  maintenance  charges  for  the  season  of  1915 
on  all  units  were  promptly  paid,  the  greater  part  of  the  water  users 
taking  advantage  of  the  discount. 

Clinton  district. — ^This  district  is  located  on  one  of  the  branches 
of  the  Spanish  Fork  River  about  8  miles  above  where  the  water 
from  the  Strawberry  Reservoir  which  flows  down  Diamond  Fork, 
flows  into  the  Spamsh  Fork  River,  and  in  order  that  they  might 
receive  the  benefits  of  an  additional  water  supply  from  the  project, 
the  farmers  of  this  district  entered  into  a  contract  with  the  canal 
companies  that  divert  water  from  the  lower  part  of  the  Spanish 
Fork  River  on  the  Spanish  Fork  unit  and  who  have  appropriated 
the  entire  low  flow  of  the  Spanish  Fork  River,  whereby  the  land- 
owners of  the  Clinton  district  are  permitted  to  divert  a  certain 
part  or  all  of  the  low  flow  of  the  Spanish  Fork  River  from  the 
upper  tributaries  on  condition  that  the  Clinton  district  farmers  pur- 
chase an  equal  amount  of  water  from  the  Strawberry  Valley  project, 
to  be  turned  into  the  Spanish  Fork  River  in  place  of  the  amount 
they  divert,  for  the  use  of  the  canal  companies. 

The  contract  for  the  sale  of  water  to  the  Clinton  district  has  been 
approved  by  the  department  and  is  being  signed  by  the  water  users. 

Mapleton  unit — On  account  of  the  failure  of  the  landowners  on 
this  unit  to  execute  water-right  applications  covering  sufficient  acre- 
age to  warrant  the  building  of  the  lateral  necessary  to  supply  them 
with  water,  the  construction  work  on  this  unit  has  been  indefinitely 
postponed. 

ORAZING  LANDS. 

The  60,160  acres  of  grazing  land  in  the  Strawberry  Valley  were 
leased  to  sheepmen  during  the  year;  the  gross  income  amounted  to 
about  $10,000.  The  final  payment  for  this  grazing  land  has  been 
made,  as  provided  by  law,  and  the  land  is  now  a  part  of  the  Straw- 
berry Valley  project.  Of  this  area  approximately  8,000  acres  are 
at  present  covered  by  the  waters  of  the  Strawberry  Keservoir. 
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During  the  latter  part  of  the  calendar  year  1915  bids  for  a  new 
lease  on  the  grazing  lands  were  opened  with  the  result  that  the  entire 
tract  is  now  leased  to  the  Heber  Horse  and  Cattle  Growers'  Asso- 
ciation of  Heber  and  the  Wallsburg  Livestock  Association  of  Walls- 
burg,  Utah,  for  a  term  of  five  years  for  $16,750  per  annum.  De- 
ducting the  rebate  to  the  lessees  for  the  land  covered  by  the  waters 
of  the  Strawberry  Reservoir,  the  net  income  for  the  next  five  years 
will  be  approximately  $14,500  per  annum.  There  are  at  present 
about  1,100  head  of  horses  and  16,000  head  of  sheep  being  grazed 
on  this  land. 

PUBLIC  NOTICES  AND  OBBEBS. 
PUBLIC  NOnCB,  OCTOBER   8,   19 15, 

1.  In  pursuance  of  the  provisions  of  section  4  of  the  reclamation 
act  of  June  17, 1902  (32  Stat,  388),  and  acts  amendatory  thereof  and 
supplemental  thereto,  and  particularly  the  reclamation  extension  act 
of  August  13, 1914  (38  Stat.,  686),  notice  is  hereby  given  that  water 
is  available  from  the  Strawberry  Valley  project,  Utah,  for  the  irri- 
gation season  ending  September  30,  1915,  and  for  each  irrigation 
season  thereafter,  in  accordance  with  (a)  the  terms  of  the  form  of 
water-right  application  for  the  Lake  Shore  unit,  approved  by  the 
Secretary  of  the  Interior  December  23,  1914,  (6)  the  contract  dated 
October  12, 1914,  between  the  United  States  and  the  Lake  Shore  Irri- 
gation Co.,  which  contract  was  filed  for  record  January  11,  1915, 
and  duly  recorded  in  book  150,  page  425.  of  the  records  of  Utah 
County,  Utah,  and  (c)  the  contract  of  August  30,  1915,  between 
the  United  States  and  said  company  amending  the  contract  of 
October  12,  1914,  for  the  irrigable  lands  in  the  Lake  Shore  unit, 
diown  on  the  accompanying  list  of  lands  in  the  following  townships, 
viz,  Salt  Lake  base  and. meridian,  township  7  south,  range  2  east; 
township  8  south,  ranges  1  and  2  east,  approved  by  the  Secretary 
of  the  Interior  on  October  4,  1915,  and  on  file  in  the  office  of  the 
project  manager.  United  States  Reclamation  Service,  Provo,  Utah, 
and  in  the  local  land  office  at  Salt  Lake  City,  Utah. 

2.  Water-right'  applications  for  the  lands  in  private  ownership 
may  be  made  to  the  project  manager,  United  States  Eeclamation 
Service,  Provo,  Utah,  at  once.  The  limit  of  area  for  which  water- 
right  application  may  be  made  for  lands  in  private  ownership  shall 
be  160  acres  of  irrigable  land  for  each  landowner.  Water-right  ap- 
plications may  be  made  for  one-half  acre-foot  per  acre,  1  acre-foot 
per  acre,  1^  acre- feet  per  acre,  or  2  acre-feet  per  acre,  as  the  appli- 
cant may  desire. 

3.  The  water-right  charges  for  said  lands  shall  be  of  two  kinds: 
(a)  A  charge  for  the  building  of  the  irrigation  system,  termed  the 
construction  charge,  due  and  payable  as  hereinafter  provided,  being 
(1)  $22.50  per  irrigable  acre  when  application  is  made  for  one-half 
of  1  acre-foot  of  water  per  irrigable  acre,  ^2)  $45  per  irrigable  acre, 
when  application  is  made  for  1  acre- foot  oi  water  per  irrigable  acre, 

(3)  $67.60  per  irrigable  acre  when  application  is  made  for  IJ  acre- 
feet  of  water  per  irrigable  acre,  and  (4)  $90  per  irrigable  acre  when 
application  is  made  for  2  acre- feet  oi  water  per  irrigable  acre ;  and 
{o)  an  annual  charge  for  operation  and  maintenance  due  December  1 
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of  each  year  for  the  preceding  irrigation  season.  The  operation  and 
maintenance  charge  lor  the  irrigation  season  of  1915  shall  be  due  De- 
cember 1,  1915,  and  each  acre  of  irrigable  land,  whether  irrigated 
or  not,  shall  be  charged  with  a  minimum  operation  and  maintenance 
charge  of  56  cents,  which  will  permit  delivery  of  not  more  than  1 
acre-foot  per  acre,  but  not  more  in  any  case  than  the  amount  per 
acre  specified  in  the  water-right  application.  Should  water  be 
needed  in  excess  of  1  acre-foot,  when  the  water-right  application 
provides  for  more  than  that  amount,  it  will  be  furnished  at  the  rate 
of  55  cents  per  acre- foot. 

4.  Five  per  cent  of  the  construction  charge,  called  the  initial 
installment,  shall  be  paid  at  the  time  of  making  water-right  appli- 
cation. The  remainder  of  the  construction  charge  shall  be  paid 
in  15  annual  installments,  the  first  5  of  which  shall  each  be  5  per 
cent  of  the  construction  charge  and  the  remaining  10  installments 
each  7  per  cent  thereof,  until  the  entire  construction  charge  shall 
have  been  paid.  The  first  of  said  annual  installments  shall  become 
due  and  payable  on  December  1  of  the  fifth  calendar  year  after  the 
initial  installment  and  subsequent  installments  shall  become  due  on 
December  1  of  each  calendar  year  thereafter. 

5.  In  all  cases  where  water-right  application  for  lands  in  private 
ownership,  or  for  lands  under  entries  not  subject  to  the  reclamation 
act,  shall  not  be  made  within  one  year  after  the  date  of  this  notice, 
the  construction  charge  for  such  land  shall  be  increased  6  per  cent 
each  year  until  water-right  application  is  made  and  an  initial  pay- 
ment is  paid. 

6.  Any  water-right  applicant  may,  if  he  so  elects,  pay  the  whole 
or  any  part  of  the  construction  charge  owing  by  him  within  any 
shorter  period  than  that  provided  by  the  public  notices  and  orders 
applicable  to  his  land. 

t.  All  water-right  charges  must  be  paid  at  the  office  of  the  United 
States  Reclamation  Service  at  Denver,  Colo.  Drafts  on  New  York 
or  Denver,  or  monej]  orders,  etc.,  should  be  made  payable  to  the 
disbursing  officer,  United  States  Reclamation  Service,  Denver,  Colo, 

8.  The  method  of  determining  the  annual  operation  and  mainte- 
nance charge,  and  the  penalties  for  failure  to  pay  the  construction 
charge  and  tne  operation  and  maintenance  charges  when  due,  and 
discount  allowed  for  prepayment  of  operation  and  maintenance 
charges  are  prescribed  by  the  act  of  August  13, 1914. 

Andeieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

PUBLIC  NOTICE,  OCTOBER  9,   1915. 

1.  In  pursuance  of  the  provisions  of  section  4  of  the  reclamation 
act  of  June  17,  1902  (32  Stat.,  388),  and  acts  amendatory  thereof 
and  supplemental  thereto,  and  particularlv  the  reclamation  exten- 
sion act  of  August  13,  1914  (38  Stat.,  686),  notice  is  hereby  given 
that  water  is  available  from  the  Strawberry  Valley  project,  Utah, 
for  the  irrigation  season  ending  September  30,  1915,  and  for  each 
irrigation  season  thereafter,  in  accordance  with  (a)  the  terms  of  the 
form  of  water-right  application  for  the  Spanisn  Fork  unit,  ap- 
proved by  the  Secretary  of  the  Interior  March  17, 1916,  and  (&)  the 
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contracts  of  the  dates  shown  below,  as  duly  recorded  in  the  records 
of  Utah  County,  Utah,  between  the  United  States  and  the  following 
canal  companies:  Spanish  Fork  South  Irrigation  Co.,  March  22, 
1915;  Spanish  Fork  West  Field  Irrigation  Co.,  March  26,  1916; 
Spanish  Fork  East  Bench  Irrigation  &  Manufacturing  Co.,  March 
25,  1915;  Spanish  Fork  Southeast  Irrigation  Co.,  April  10,  1915; 
for  the  irrigable  lands  in  the  Spanish  Fork  unit,  shown  on  farm 
unit  plats  of  the  following  townships:  Salt  Lake  base  and  meridian, 
township  7  south,  range  2  east ;  township  8  south,  ranges  1  east,  2 
east,  and  3  east,  approved  by  the  Secretary  of  the  Interior  on  Octo- 
ber 4,  1915,  and  on  file  in  the  office  of  the  project  manager.  United 
States  Reclamation  Service,  Provo,  Utah,  and  in  the  local  land 
office  at  Salt  Lake  City,  Utah. 

2.  Water-right  applications  for  the  lands  in  private  ownership 
may  be  made  to  the  project  manager.  United  States  Beclamation 
Service,  Provo,  Utah,  at  once.  The  limit  of  area  for  which  water- 
right  application  may  be  made  for  lands  in  private  ownership  shall 
be  160  acres  of  irrigable  land  for  each  landowner.  Water-right 
applications  may  be  made  for  one-half  acre- foot  per  acre,  1  acre-foot 
per  acre,  1^  acre-feet  per  acre,  or  2  acre- feet  per  acre,  as  the  appli- 
cant may  desire. 

3.  The  water-right  charges  for  said  lands  shall  be  of  two  kinds: 
(a)  A  charge  for  the  building  of  the  irrigation  system,  termed 
the  construction  charge,  due  and  payable  as  hereinafter  provided, 
being  (1)  $22.50  per  irrigable  acre  when  application  is  made  for 
one-half  of  1  acre-foot  of  water  per  irrigable  acre,  (2)  $45  per  irri- 
gable acre  when  application  as  made  for  1  acre- foot  of  water  per 
irrigable  acre,  (3)  $67.50  per  irrigable  acre  when  application  is  made 
for  li  acre- feet  of  water  per  irrigable  acre,  and  (4)  $90  per  irrigable 
acre  when  application  is  made  for  2  acre- feet  of  water  per  irrigable 
acre;  and  (5)  an  annual  charge  for  operation  and  maintenance  due 
December  1  of  each  year  for  the  preceding  irrigation  season.  The 
operation  and  maintenance  charge  for  the  irrigation  season  of  1916 
shall  be  due  December  1,  1915,  and  each  acre  of  irrigable  land, 
whether  irrigated  or  not,  shall  be  charged  with  a  minimum  operation 
and  maintenance  charge  of  55  cents,  which  will  permit  dehvery  of 
not  more  than  1  acre-foot  per  acre,  but  not  more  in  any  case  than 
the  amount  per  acre  specified  in  the  water-right  application.  Should 
water  be  needed  in  excess  of  1  acre-foot,  when  the  water-right  appli- 
cation provides  for  more  than  that  amount,  it  will  be  furnished  at 
the  rate  of  55  cents  per  acre-foot. 

4.  Five  per  cent  of  the  construction  charge,  called  the  initial  in- 
stallment, shall  be  paid  at  the  time  of  making  water-right  applica- 
tion. The  remainder  of  the  construction  charge  shall  be  paid  in 
15  annual  installments,  the  first  5  of  which  shall  each  be  5  per  cent 
of  the  construction  charge  and  the  remaining  10  installments  each  7 
per  cent  thereof,  until  the  entire  construction  charge  shall  have  been 
paid.  The  first  of  said  annual  installments  shall  become  due  and 
payable  on  December  1  of  the  fifth  calendar  year  after  the  initial 
installment  and  subsequent  installments  shaU  become  due  on  Decem- 
ber 1  of  each  calendar  year  thereafter. 

5.  In  all  cases  where  water-right  application  for  lands  in  private 
ownership,  or  for  lands  under  entries  not  subject  tc  the  reclamation 
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act,  shall  not  be  made  within  one  year  after  the  date  of  this  notice, 
the  construction  charge  for  such  land  shall  be  increased  6  per  cent 
each  year  until  water-right  application  is  made  and  an  initial  in- 
stallment is  paid. 

6.  Any  water-right  applicant  may,  if  he  so  elects,  pay  the  whole 
or  any  part  of  the  construction  charge  owing  by  him  within  any 
shorter  period  than  that  provided  by  the  public  notices  and  orders 
applicable  to  his  land. 

7.  All  water-right  charges  must  be  paid  at  the  office  of  the  United 
States  Reclamation  Service  at  Denver,  Colo.  Drafts  on  New  York 
or  Denver,  or  money  orders,  etc.,  should  be  made  payable  to  the 
disbursing  officer.  United  States  Reclamation  Service,  Denver,  Colo. 

8.  The  method  of  determining  the  annual  operation  and  main- 
tenance charge,  and  the  penalties  for  failure  to  pay  the  construction 
charge  and  the  operation  and  maintenance  charges  when  due,  and 
discount  allowed  for  prepayment  of  operation  and  maintenance 
charges,  are  prescribed  by  the  act  of  August  13,  1914.      ^ 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

PUBLIC  NOTICE,  MAY  9,  19ie« 

1.  In  pursuance  of  the  provisions  of  the  reclamation  act  of  June 
17,  1902  (32  Stat,  888),  and  acts  amendatory  thereof  and  supple- 
mental thereto,  and  in  particular  the  reclamation  extension  act  of 
August  13,  1914  (38  Stat.,  686),  section  6  of  which  authorizes  the 
Secretary  of  the  Interior  to  nx  the  due  date  for  operation  and 
maintenance  charges,  notice  is  hereby  given  that  hereafter  until 
further  notice  for  all  lands  under  the  Spanish  Fork  and  Lake  Shore 
units,  Strawberry  Valley  project,  Utah,  the  operation  and  mainte- 
nance charge  for  any  irrigation  season  shall  be  due  and  payable  on 
December  1  of  each  year  for  the  preceding  irrigation  season. 

2.  For  the  irrigation  season  of  1916  and  thereafter  each  season 
until  further  notice,  each  acre  of  irrigable  land  under  said  units, 
whether  irrigated  or  not,  shall  be  charged  with  a  minimum  opera- 
tion and  maintenance  charge  of  40  cents,  which  will  permit  delivery 
of  not  more  than  1  acre- foot  per  acre,  and  should  further  quantities 
be  needed,  they  will  be  furnished  at  the  rate  of  40  cents  per  acre- foot. 

3.  The  provisions  of  this  public  notice  cover  all  lands  subject  to 
public  notice  heretofore  issued  for  the  said  units. 

4.  Except  as  hereinabove  provided,  all  the  terms  and  provisions  of 
existing  public  notices  and  orders  and  in  particular  the  public  notices 
of  October  8  and  9, 1915,  for  the  said  units,  shall  remain  unchanged. 

Andrieus  A.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

PUBLIC  notice,  may   18,   1916. 

1.  In  pursuance  of  the  provisions  of  section  4  of  the  reclamation 
act  of  June  17, 1902  (82  Stat,  388),  and  acts  amend  xtory  thereof  and 
supplemental  thereto,  and  particularly  the  reclamation  extension  act 
of  Au^st  18, 1914  (88  Stat,  686),  notice  is  hereby  given  that  water 
is  available  from  the  Strawberry  Valley  project,  Utah,  for  the  irri- 

Digitized  by  V^jOOQlC 


424       FIFTEENTH  ANNUAL  REPOBT  OF  RECLAMATION   SEBYIOB. 

gation  season  of  1916,  and  for  each  irrigation  season  thereafter^  in 
accordance  with  the  terms  of  the  forms  of  water-right  application 
for  the  High  Line  unit,  approved  by  the  Secretary  of  the  Interior 
February  24,  1914,  and  May  27,  1916,  respectively,  for  the  irrigable 
lands  in  the  High  Line  uiiit,  shown  on  the  accompanying  plats  of 
lands  in  the  following  townships,  viz,  Salt  Lake  base  and  meridian, 
T.  8  S.,  Rs.  1,  2,  and  3  E. ;  T.  9  S.,  Bs.  1, 2  and  3  E. ;  T.  10  S.,  R.  1,  K, 
approved  by  the  Secretary  of  the  Interior  on  May  13,  1916,  and  on 
file  in  the  office  of  the  project  manager,  United  States  Reclamation 
Service,  Provo,  Utah,  and  m  the  local  land  office  at  Salt  Lake  City, 
Utah. 

2.  Water-right  applications  for  the  lands  in  private  ownership 
may  be  made  to  the  project  manager,  United  States  Reclamation 
Service,  Provo,  Utah,  at  once  on  the  form  of  water-right  application 
approved  May  27,  1915.  The  limit  of  area  for  which  water-right 
application  may  be  made  for  lands  in  private  ownership  ^all  be 
160  acres  of  irrigable  land  for  each  landowner. 

3.  The  water-right  charges  for  said  land  shall  be  of  two  kinds: 
(a)  A  charge  for  the  building  of  the  irrigation  system,  termed  the 
construction  charge,  due  and  payable  as  hereinafter  provided,  bein^ 
$80  per  irrigable  acre;  and  (6)  an  annual  charge  for  operation  and 
maintenance  due  December  1  of  each  year  for  the  preceding  irriga- 
tion season.  The  operation  and  maintenance  charge  for  the  irriga- 
tion season  of  1916  shall  be  due  on  December  1,  1916,  and  each  acre 
of  irrigable  land,  whether  irrigated  or  not,  shall  be  charged  with  a 
minimum  operation  and  maintenance  charge  of  80  cents. 

4.  For  all  water-right  applications  made  on  or  before  August  13, 
1914,  the  installments  of  the  construction  charge  in  the  amounts 
fixed  in  the  form  of  application  approved  by  the  department  on 
February  24,  1914,  shall  become  due  on  December  1  of  each  year 
hereafter,  the  first  of  said  installments  being  due  on  December  1, 
1916:  Provided,  however^  That  any  of  such  applicants  may  render 
his  lands  subject  to  the  act  of  August  13,  1914  (38  Stat,  686),  upon 
filing,  within  six  months  after  the  date  hereof,  notice  of  acceptance 
of  said  act  of  August  13,  1914,  such  acceptance  to  be  duly  executed 
upon  the  forms  for  that  purpose  approved  by  the  department  and 
accompanied  by  recording  fees.  For  all  water-right  applications 
made  on  or  belore  August  13,  1914,  in  connection  with  which  such 
acceptances  are  duly  filed,  the  installments  of  the  construction  charge 
shall  become  due  on  the  dates  and  in  the  amounts  required  by  sec- 
tion 2  of  the  said  act  of  Congress  of  August  13, 1914,  the  first  install- 
ment being  due  and  payable  on  December  1,  1916.  For  all  water- 
right  applications  made  after  August  13,  1914,  5  per  cent  of  the 
construction  charge,  called  the  initial  installment,  shall  be  paid  at 
the  time  of  making  water-right  application,  and  the  remainder  of  the 
construction  charge  shall  be  paid  in  15  annual  installments,  the  first 
five  of  which  shall  each  be  5  per  cent  of  the  construction  charge  and 
the  remainder  each  7  per  cent  thereof,  until  the  whole  amount  shall 
have  been  paid.  The  first  of  said  annual  installments  after  the  initial 
installment  shall  become  due  and  payable  on  December  1  of  the  fifth 
calendar  year  after  the  initial  installment,  and  subsequent  install- 
ments shall  become  due  on  December  1  of  each  calendar  year  there- 
after. 
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5.  In  all  cases  where  water-right  application  for  lands  in  private 
ownership  shall  not  be  made  within  one  year  after  the  date  of  this 
notice,  the  construction  charge  for  such  land  shall  be  increased  5  i)er 
cent  each  year  until  water-nght  application  is  made  and  an  initial 
payment  is  paid. 

6.  Any  water-right  applicant  may  if  he  so  elects,  pay  the  whole  or 
any  part  of  the  construction  charge  owing  by  him  within  any  shorter 
period  than  that  provided  by  the  public  notices  and  orders  applicable 
to  his  land. 

7.  All  water-right  charges  must  be  paid  at  the  office  of  the  United 
States  Reclamation  Service  at  Provo,  Utah,  or  to  such  representative 
of  the  United  States  as  may  be  hereafter  designated.  Until  further 
notice  drafts  on  New  York  or  Denver,  or  money  orders,  etc.,  should 
be  made  payable  to  the  special  fiscal  agent.  United  States  Keclama- 
tion  Service,  Provo.  Utah. 

8.  The  method  ox  determining  the  annual  operation  and  mainte- 
nance charge  and  the  penalties  for  failure  to  pay  the  construction 
charge  and  the  operation  and  maintenance  charges  when  due  and  dis- 
count allowed  for  prepayment  of  operation  and  maintenance  charges 
are  prescribed  by  the  act  of  August  13,  1914. 

9.  The  regulation  is  herebv  established  that  until  further  notice 
water  will  be  delivered  by  the  United  States  for  the  lands  within 
the  High  Line  unit  in  accordance  with  the  following  schedule  of 
delivery:  May,  24  per  cent  of  the  total  annual  amount  to  be  delivered 
to  the  High  Liine  unit ;  June  1  to  15,  inclusive,  15  per  cent  of  said 
annual  total;  June  16  to  September  30,  inclusive,  the  remaining 
61  per  cent;  no  more,  however,  than  30^  per  cent  of  said  annual  total 
to  DC  delivered  in  any  one  month  during  the  period  from  June  16  to 
September  30,  inclusive.  This  reffulaticn  is  subject  to  modification 
or  change  from  time  to  time  as  tlie  Secretary  of  the  Interior  may 
deem  advisable. 

Andrieits  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

FINANCIAIi  STATEMENT. 

[Financial  statement  In  detail,  showing  assets,  liabilities,  reserres,  and  capital,  giyea  in 

appendix,  p.  786.] 

Feature  iX)8ts  of  Btrawherry  Valley  project  to  June  SO,  1916. 
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Feature  eosU  of  Btrtiwherrp  VaUey  profect  to  Jime  8$,  iPltf— Oontlnaed. 
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WASHINOTON,  OKANOGAN  FBOJECT. 

Calvin  Gastekl,  project  manager,  Okanogan,  Wash. 

LOCATIOK. 

Gounty:  Okanogan. 

Townships :  33  to  84  N.,  Rs.  25  to  27  E.,  Willamette  meridian. 
Railroad:  Great  Northern  (branch  line). 

Railroad  stations  and  estimated. population,  January  1, 1016,  Okanogan,  1,000; 
Omak,  400;  Riverside,  250. 

WATEB  SUPPLY. 

Source  of  water  supply :  Salmon  Greek. 

Area  of  drainage  basin :  121  square  miles  above  GonconuUy  Dam. 

Annual  run-off  in  acre-feet  of  Salmon  Greek  at' Jones's  ranch,  near  Okanogan 
(140  square  miles),  1908  to  1915:  Maximum,  56,500;  minimum,  17,350;  mean, 
29,118. 

AGBICXTLTUBAL  AND  CLIMATIC  CONDITIOKS. 

Area  for  which  the  ser\  ice  is  prepared  to  supply  water,  season  of  1916 :  10,090 
acres. 

Area  under  water-right  applications,  rental,  and  vested  water-right  contracts 
to  June  80,  1916:  9,900  acres. 

Length  of  iiTigating  season :  May  1  to  September  1 — 123  days. 

Average  elevation  of  irrigable  area :  1,000  feet  above  sea  level. 

Rainfall  on  irrigable  area :  At  Omak,  Wash.,  six-year  average,  12.28  inches ; 

1915,  15.98  inches.  At  GcnconuUy,  Wash.,  at  base  of  Salmon  River  watershed, 
IH-year  average,  16.5  Inches ;  1915,  15.98  inches. 

Range  of  temperature  on  irrigable  area :  — 10**  to  105**  F. 
Ghaiticter  of  soil  of  Irrigable  area :  Volcanic  ash  and  gravel  on  upper  benches 
and  sand  and  gravel  on  lowlands  along  Okanogan  River. 
Principal  products:  Fruit,  hay,  grain,  and  vegetables. 
Principal  market :  States  east. 

LANDS  OPENED  FOE  lEBIGATION. 

Dates  of  public  notices  and  orders:  November  12,  1908;  March  12,  1910; 
April  8,  1910;  February  23,  1911;  March  28,  1911;  April  29,  1912;  July  6,  1912; 
March  10,  1913;  June  16,  1913  ;■  January  16  and  September  24,  1914;  March 
20,  May  15,  and  July  28,  1915;  March  16,  1916. 

Location  of  lands  opened :  Tps.  33  and  34  N.,  Rs.  26  and  27  Q.,  Willamette 
meridian. 

Present  status  of  irrigable  area  opened :  Entered  subject  to  the  reclamation 
act,  1,234  acres ;  opened  to  entry,  none ;  private  lands,  8,393  acres. 

Limit  of  area  of  farm  units :  Public,  40  acres ;  private,  40  acres. 

Duty  of  water :  2^  acre-feet  per  acre  per  annum  at  the  farm. 

Building  charge  per  acre  of  irrigable  land :  $6£.  Owing  to  reconstruction  of 
portions  of  project,  new  contracts  have  been  executed  with  Okanogan  Water 
Users*  Association  and  with  iiidividual  water-right  applicants  providing  for  a 
maximum  building  «!harge  of  not  to  exceed  $110  per  acre. 

Annual  rental  charge :  Effective  for  irrigation  year  1915  and  payable  March  1, 

1916,  and  March  1  of  each  year  thereafter  until  further  notice.  The  annual 
rental  charge  was  assessed  according  to  amount  of  water  used  for  all  lands 
where  advantage  was  taken  of  stay  of  proceedings  of  April  29,  1912,  based  on 
minimum  charge  of  $1.75  per  acre,  payable  whether  water  was  used  or  not, 
which  would  entitle  land  to  delivery  of  1,  1^,  or  2  acre-feet  per  acre,  depending 
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upon  classification  of  the  soil,  additional  water  being  furnished  at  the  rate  of 
50  cents  per  acre-foot.  For  lands  where  stay  of  proceedings  was  not  accepted 
the  operation  and  maintenance  charge  has  been  changed  from  $2.25  per  acre  to 
a  rate  based  upon  the  amount  of  water  used,  $1.50  being  the  minimum  charge 
for  1  acre-foot  of  water,  whether  delivered  or  not,  and  $1  for  each  additional 
acre-foot. 

GHBONOLOOIGAL  SUMMAKY. 

Reconnoissance  and  preliminary  surveys  begun  in  1908. 
Construction  recommended  by  board  of  engineers,  October  9, 1905. 
Construction  authorized  by  Secretary,  December  2,  1905. 
First  irrigation  by  Reclamation  Service,  season  of  1908. 
Conconully  Dam  completed,  August,  1910. 

Water  surface  in  Conconully  Reservoir  reached  spillway  crest  for  first  time 
May  19,  1914. 
Power  and  pumping  system  completed,  1916. 
Project  practically  completed,  October,  1910. 

IBBIOATION  PBAN. 

The  Irrigation  plan  of  the  Okanogan  project  provides  for  the  storage  of  water 
in  Salmon  Lake  and  in  Conconully  Reservoir,  controlled  by  Conconully  Dam  on 
Salmon  Creek,  about  2  miles  below  Conconully,  Wash. ;  the  control  of  Salmon 
Lake  Reservoir  by  a  short  Inlet  canal  from  Salmon  Creek  and  concrete  outlet 
works;  the  control  of  Conconully  Reservoir  by  means  of  an  outlet  tunnel  dis- 
charging into  Salmon  Creek  belbw  the  storage  dam ;  the  diversion  of  water  from. 
Salmon  Creek  by  a  dam  about  12  miles  below  the  reservoir  into  a  canal  system' 
watering  lands  in  the  valley  of  Okanogan  River  between  Riverside  and  Okano- 
gan, Wash. ;  and  the  construction  and  operation  of  a  pumping  plant  to  be  used 
to  supplement  the  gravity  supply  of  the  project  by  pumping  from  the  Okanogan 
River  to  approximately  1,050  acres  of  land  on  the  sandy  portion  of  the  project 
known  as  Robinson  Plat,  where  the  duty  of  water  Is  less  than  on  the  heavier 
soils.  The  power  for  the  pumping  is  generated  by  two  power  plants  constructed 
at  drops  Nos.  1  and  2  on  the  upper  main  lateral  and  transmitted  to  the  pumping 
station  near  the  town  of  Omak  by  5^  miles  of  transmission  line.  This  pumping 
plant  is  to  be  operated  only  during  years  when  the  gravity  supply  of  water  will 
not  be  sufficient. 

The  following  features  of  the  project — consisting  of  the  inlet  canal  and  outlet 
works  to  Salmon  Lake;  Conconully  hydraulic  filled  dam,  spillway,  and  outlet 
works;  the  diversion  weir  and  distribution  system — are  completed  and  have 
been  in  use  during  irrigation  seasons  since  1910. 

SUMMAKY  OF  GENERAL  DATA  FOB  OKANOGAN  FBOJECT  TO  JUNE 

30,  1916. 

Areas: 

Irrigable  acreage  when  project  is  complete 10,099 

Private  land,  June  80,  1916 10,099 

Acreage  service  could  have  supplied  season  of  1915 10, 099 

Estimated  acreage  service  can  supply  July  1,  1917 10, 099 

Acreage  actually  irrigated,  season  of  1915 . 7, 800 

Acreage  cropped  under  irrigation,  season  of  1915 4,814 

Crops: 

Value  of  irrigated  crops,  season  of  1915 $254, 425. 00 

Value  of  irrigated  crops  per  acre  cropped 52.60 

Finances : 

Estimated  cost  of  completed  project $840,000. 00 

Total  construction  cost  to  June  80,  1916 $807,  741. 06 

Per  cent  complete,  June  30,  1916 100. 00 

Appropriation  for  fiscal  year  1917,  total $58, 000. 00 

Allotment  for  construction,  fiscal  year  1917 j;34, 000. 00 

Estimated  per  cent  complete,  June  30,  1917 100. 00 

Appropriation,  fiscal  year  1916 $51, 000. 00 

Increase  under  10  per  cent  provision  of  act .. , .      5, 100. 00 

Total  appropriation 56, 100. 00 
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Finances — Continued. 

Expenditures  during  fiscal  year,  chargeable  to  1916  appro- 
priation— 

Disbursements $39,  653. 93 

Transfers 4, 498. 17 

$44, 152. 10 

Registered  liabilities  chargeable  to  1916  appro- 
priation       7. 721. 48 


$51,  873. 58 
Unencumbered  balance,  July  1,  1916 4, 226. 42 


Repayments : 

Construction  charges — 

Accrued  to  June  SO,  1916 76, 231. 66 

Collected  to  June  80,  1916 24, 622. 55 


Uncollected  June  30,  1916 51, 609. 11 


Operation  and  maintenance  charges  (public  notice) — 

Accrued  to  June  30,  1916 36, 300. 89 

Collected  to  June  30.  1916 36, 242. 89 


Uncollected  June  30,  1916 5a  50 


Water-rental  charges — 

Accrued  to  June  80,  1916 89, 492. 83 

Collected  to  June  30,  1916 '^ —      72, 212. 22 


Uncollected  June  30,  1916 17, 280. 61 

HISTOBY  01*  CONSTRUCTION  AND  ENGINEEBINO  FEATURES. 
SAIiMOK  LAKE  BESERVOIH. 

Salmon  Lake  is  a  narrow  body  of  water  8^  miles  long  located  on  a 
tributary  of  the  North  Fork  of  Salmon  Creek.  It  is  utilized  to  store 
water  between  elevations  2^85  and  2^95  feet  above  sea  level.  The 
inlet  canal  was  constructed  in  1906  and  the  outlet  structure  in  1907 ; 
the  channel  below  the  outlet  was  deepened  and  widened  and  in  part 
rirapped  in  1909. 

In  the  spring  of  1912  a  board  of  engineers  visited  Salmon  Lake 
Reservoir,  which  at  that  time  had  a  storage  capacity  of  about  2,000 
acre- feet,  and  recommended  that  the  capacity  be  increased  to  about 
3,000  acre-feet  by  cutting  down  the  outlet  channel,  raising  the  outlet 
structure,  and  the  construction  of  a  low  embankment  across  the  lower 
end  of  the  lake.  This  report  was  approved  by  the  director  on  June 
28, 1912,  and  in  the  fall  of  that  year  the  work  was  beffun,  being  con- 
tinued the  following  year.  Up  to  the  close  of  the  fiscal  year  1916 
the  outlet 'had  been  lowered  3  feet  for  a  distance  of  1,350  feet,  a 
wooden  iSimie  24  by  48  inches  constructed  in  the  new  channel  up  to 
the  outlet  gate,  and  a  new  concrete  outlet  structure  with  iron  gate 
installed,  requiring  the  placing  of  23  yards  of  reinforced  concrete. 
The  embankment  recommended  by  the  board  was  not  constnicted  on 
account  of  opposition  of  the  property  owners  adjacent  to  the  pro- 
posed structure,  who  claimed  that  the  raising  of  the  water  surface  in 
the  lake  would  damage  their  property  by  seepage ;  however,  the  esti- 
mates for  the  fiscal  year  1917  make  provision  for  this  work,  as  the 
town  has  become  largely  depopulated  on  account  of  removal  of  the 
county  seat  to  Okanogan  and  it  is  not  anticipated  that  serious 
opposition  will  materiiJize. 
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CX)NCONULLr  DAM. 

Conconully  Reservoir  is  formed  by  an  earth  dam  1,000  feet  long 
and  64  feet  high  built  across  Salmon  Creek  a  short  distance  below  Ihe 
confluence  of  its  north  and  west  forks  and  2  miles  from  Conconully, 
Wash.    The  dam  was  constructed  by  the  hydraulic-fiU  method. 

Construction  work  was  begun  on  the  dam  in  April,  1907.  but  on 
opening  the  cut-oflf  trenches  it  was  found  that  the  material  below  the 
surface  was  unsuitable  for  a  foundation ;  and  on  the  recommendation 
of  a  board  of  engineers,  who  examined  the  work  in  May,  1907,  a  new 
site  for  the  dam  was  selected  8,300  feet  farther  upstream.  The  change 
in  site  also  involved  extensive  changes  in  the  plans  for  the  outlet 
works  and  spillway. 

Work  was  begun  at  the  new  site  in  July,  1907,  and  during  the  sea- 
son the  dam  site  was  cleared  and  grubbed;  drainage  and  cut-off 
trenches  were  excavated;  the  outlet  tunnel  and  gate  shaft  were 
driven;  the  excavation  of  the  spillway  was  begun;  sheet  piling  was 
driven  by  the  aid  of  a  water  jet;  crib  dams  were  built  on  the  south 
and  west  forks  of  Salmon  Creek:  and  work  was  begun  on  over  3 
miles  of  water-supply  flume  to  two  Dorrow  pits  one-quarter  mile  south 
of  the  dam  site;  and  nearly  three- fourths  of  a  mile  of  steel-lined 
sluicing  flume,  supported  on  trestles  with  bents  from  30  to  96  feet 
high,  was  constructed  to  the  dam  site  and  along  its  entire  length. 
During  the  winter  of  1907-8  parts  of  the  tunnel  were  lined  with 
concrete,  excavation  of  the  spillway  was  continued,  and  the  first- 
stage  flumes  for  water  supply  and  for  sluicing  material  into  the  dam 
were  completed. 

Sluicing  operations  were  begun  in  April,  1908,  and  during  the  sea- 
son, with  an  available  water  supply  averaging  15^  second-feet,  about 
100,000  cubic  yards  of  material  were  sluiced  into  place.  Sluicing 
was  suspended  on  October  16, 1908. 

In  1909  about  177,000  cubic  yards  of  material  were  placed  in  the 
embankment. 

In  1910  about  49,000  cubic  yards  of  material  were  placed  in  the 
dam,  which  was  completed  on  June  30,  except  for  cleaning  up, 
dressing  the  slopes,  and  dismantling  the  trestles. 

The  excavation  of  the  spillway  and  spillway  channel,  involving 
the  removal  of  26,000  cubic  yards  of  limestone,  soapstone.  and  de- 
composed granite,  was  completed  in  July,  and  the  placing  ox  concrete 
in  tnese  structures  was  completed  in  September,  1908.  The  gate 
shaft  was  lined  with  concrete,  and  concrete  lining  in  the  tunnel  was 
completed  in  October,  1908.  In  the  spring  of  1909  a  temporary 
wooden  gate  was  installed  in  the  gate  chamber  for  the  purpose  of 
controlling  a  small  amount  of  water  stored  in  the  reservoir  for  irri- 
gation during  the  season.  In  the  fall  of  1909  the  permanent  cast- 
iron  gates  with  operating  rods  and  floor  stands  were  installed,  and  in 
the  spring  of  1910  a  reinforced  concrete  gate  house  with  a  corru- 
gated galvanized-iron  roof  was  erected  over  the  gate  shaft. 

At  the  close  of  the  fiscal  year  1910,  Conconully  Dam  had  been  com- 
pleted, with  the  exception  of  dismantling  the  sluicing  trestles  and 
dressing  the  slopes  of  the  dam,  which  was  all  finished  by  August  1, 
1910. 

On  June  10, 1912,  a  board  of  engineers  submitted  a  report  relating 
to  the  storage  reservoirs  of  the  project.    Conconully  I)am  and  ap- 
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purtenant  structures  were  inspected  and  found  to  be  in  a  satisfactory 
condition.  Seepage  water  existed  along  the  toe  of  the  dam  and 
along  the  foot  of  the  spillway  ridge.  It  was  recognized  that  this 
seepage  would  imdoubtedly  increase  as  the  reservoir  was  filled,  but 
this  was  not  considered  to  be  a  serious  matter  unless  the  leakage 
should  become  much  neater,  in  which  event  the  board  proposed 
methods  for  stopping  the  leakage  by  pouting  on  spillway  crest,  con- 
structing a  deep  cut-oflfj^or  hydraulickmg  in  front  of  the  slopes  of  the 
ridge.  It  was  recommended  that  the  simi  of  $15,000  be  included  in 
the  estimates  of  the  ultimate  building  cost  of  the  project  for  work  on 
Conoonully  spillway  and  that  allotment  of  this  amount  should  be 
made  whenever  the  need  arose,  but  up  to  the  close  of  the  fiscal  year 
1916  this  had  not  come  to  pass. 

CANAL  SYSTEM. 

The  grading  for  the  Main  Canal  and  Main  High  Line  and  Low 
Line  Canals  was  done  under  nine  informal  contracts;  the  work  was 
begun  in  September,  1906,  and  finished  November  18,  1907,  about 
240,000  cubic  yards  oi  material  being  excavated.  The  structures  were 
built  and  the  concrete  lining  was  placed  by  Government  forces. 
The  diversion  dam  was  built  m  the  fall  of  1906  and  the  other  con- 
crete structures  and  concrete  canal  lining  between  June  and  Novem- 
ber^ 1907.  The  distributing  laterals  and  sublaterals,  involving  the 
excavation  of  about  90,000  cubic  yards  of  material,  were  built  imder 
twelve  informal  contracts  during  the  summer  and  fall  of  1907  and  the 
early  spring  of  1908. 

Wooden  measuring  devices,  consisting  of  rating  flumes  and  Cip- 
poletti  weirs  with  galvanized  iron  edges,  were  constructed  at  the 
entrances  to  all  turnouts  from  all  canals  and  laterals. 

BXTEKSION  OF  DISTRIBT7TI0N  SYSTEM. 

As  originally  constructed  the  distribution  system  comprised  about 
40  miles  of  mam  canals,  laterals,  and  sublaterals  and  did  not  provide 
for  a  direct  delivery  of  water  to  each  farm^  except  in  those  cases 
where  the  land  was  traversed  by  the  canals.  In  order  to  obtain  water 
it  was  necessary  for  those  water  users  who  were  not  situated  adjacent 
to  the  canals  to  construct  their  own  farm  ditches  and  irrigation  struc- 
tures. This  proved  to  be  unsatisfactory,  and  in  October,  1911,  the 
officers  of  the  water  users'  association  requested  the  director,  who  was 
then  on  the  project,  to  authorize  the  extension  of  the  distribution 
^stem  to  provide  for  the  delivery  and  measurement  of  the  water  by 
the  United  States  on  each  farm.  This  the  director  promised  to  do  if 
the  water  users  by  majority  vote  expressed  such  a  desire  and  would 
agree  to  transfer  to  the  Government  such  ditches  and  irrigation  struc- 
tures as  they  had  constructed  and  such  as  would  be  required  in  ex- 
tending the  system.  A  large  majority  of  the  waters  users  voted  in 
favor  of  the  extensdon  and  operation  oi  the  system  by  the  Govern- 
ment On  October  8, 1912,  the  plan  received  departmental  approval. 
Funds  for  the  prosecution  of  the  work  were  allotted. from  time  to 
time  as  required,  in  accordance  with  the  report  of  the  board  of  engi- 
neers, dated  June  9,  1912,  end  actual  construction  work  was  com- 
meacM  u»  early  in  1918  as  weather  ccmditions  would  permit   Up  to 
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the  end  of  the  fiscal  year  1916,  in  addition  to  the  ditches  and  irriga- 
tion structures  transferred  to  the  United  States  by  individual  water 
users,  there  had  been  completed  the  following  items  of  work : 

15  miles  of  small  earth  ditches  of  10  second-feet  capacity  and  smaller, 

involving  18,290  cubic  yards  of  excavation. 
24  miles  of  iron  pipe  lines,  ranging  from  4  to  14  inches  in  diameter  and 

from  22  to  18  gage  in  thickness. 
1,830  linear  feet  of  No.  36  and  No.  48  steel  flume. 
1,000  minor   wooden   structures,   consisting*  of  headgates,   weirs,  pipe 

Inlets  and  outlets,  etc. 

SEEPAGE  liOSSBS. 

As  originally  constructed  the  canals  and  laterals  w^re  all  open 
earth  ditches  with  the  exception  of  about  3,000  linear  feet,  where 
the  location  was  along  steep  side-hills  and  where  monolithic  concrete 
lining  i¥as  placed  in  order  to  make  the  canals  safe  for  operation.  The 
operation  of  the  system  during  1910  and  1911  made  it  evident  that 
the  canals  would  have  to  be  improved  before  a  sufficient  quantity  of 
water  could  be  delivered  to  the  lands  after  all  or  a  large  percentage 
of  the  project  had  been  brought  under  cultivation.  The  reason 
for  this  was  that,  with  the  seepage  losses  which  had  be^  encountered, 
the  canal  system  was  not  large  enough  to  carry  sufficient  water  for 
the  irrigation  of  the  llEOids;  moreover,  the  water  supply  available 
from  Salmon  Creek  was  not  sufficient  for  that  purpose.  During  1911, 
with  only  65  per  cent  of  the  lands  under  cultivation,  the  available 
water  supply  m  the  reservoirs  was  exhausted  on  August  1,  the  quan- 
tity of  water  delivered  to  the  land  amounting  to  only  1.18  acre-feet 
per  acre.  This  shortage  was  due  almost  wholly  to  seepage  from  the 
canals  in  transportation,  which  amounted  to  more  than  51  per  cent. 

On  February  24, 1912.  a  report  was  submitted  by  a  board  of  engi- 
neers consisting  of  Chiei  Enpneer  A.  P.  Davis,  Consulting^Engineer 
D.  C.  Henny,  and  Supervismg  Engineer  Charles  H.  Swigart,  who 
recommended  the  immediate  allotment  of  $20,000  for  the  purpose  of 
lining  with  concrete  those  portions  of  the  distribution  system  where 
seepage  losses  had  been  the  greatest.  This  recommendation  was 
approved,  funds  were  allotted,  and  actual  work  was  commenced  as 
early  as  weather  conditions  would  permit. 

INCREASED    COST   APPROVED. 

The  board  estimated  that  approximately  $250,000,  or  $80  per  acre, 
would  be  required  for  the  work  proposed  to  be  done,  in  order  to  make 
the  project  a  success  and  provide  an  ample  water  supply.  The  build- 
ing charce  had  been  originally  announced  by  public  notice  as  $65 
per  acre,l>ut  this  amount  had  already  been  expended  in  the  construc- 
tion of  the  project  and  it  was,  therefore,  necessary  to  arrange  some 
method  by  which  the  cost  of  the  additional  work  contemplate  could 
be  returned  to  the  reclamation  fund.  On  April  l^l^lS)  at  the  annual 
meeting  of  the  stockholders  of  the  Okanogan  Water  Users'  Asso- 
ciation, a  proposition  was  submitted  that,  if  the  water  users  would 
agree  to  repay  the  additional  cost,  the  Keclamation  Service  would 
proceed  with  this  work.  This  the  members  of  the  association,  by  an 
almost  unanimous  vote,  agreed  to  do.  Accordingly,  the  stay  of  pro- 
ceedings in  order  of  Apnl  29,  1912,  was  issued  postponing  further 
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fmyments  on  the  construction  charge  at  the  $65  rate,  substituting  in 
ieu  thereof  a  temporary  rental  charge  of  $3  per  acre  and  providing 
for  an  ultimate  water-ri^ht  charge  of  $100  or  more  per  acre  as  to  all 
lands  the  owners  of  which  filed  in  writing  their  acceptance  of  the 
terms  and  conditions  of  the  order.  By  order  dated  July  6,  1912,  the 
amount  of  this  final  building  cost  was  limited  to  $110  per  acre.  Prac- 
tically all  of  the  water-right  applicants  accepted  this  increased  cost 
and  executed  contracts  agreeing  to  make  water-right  applications 
providing  for  payment  of  this  charge  when  announcement  should  be 
made  by  the  Secretary  of  the  Interior.  A  new  contract  was  also  made 
with  the  water  users'  association  under  date  of  May  11,  1912. 

Supplementing  the  meeting  and  report  of  the  board  of  engineers 
on  Feoruary  24,  1912,  the  same  board  convened  on  the  project  on 
June  9  and  recommended  the  following  program  of  work  for  safe- 
guarding and  supplementing  the  project  water  supply : 

Concrete  lining  of  canals $150, 000 

Power  and  pumping  development 82, 000 

Extension  of  distribution  system 52, 000 

Improvements  to  storage  works 20,000 

Total 804, 000 

This  recommendation  was  approved  and  immediate  steps  taken  to 
carry  it  out. 

CANAL  UNIKG. 

As  an  experiment  a  small  quantity  of  plaster  concrete  lining  was 
placed  on  the  upper  main  lateral  in  1910  and  1911.  This  lining  con- 
sisted of  a  layer  of  concrete  li  inches  thick  plastered  on  a  specially 
prepared  gravel  foundation  following  the  natural  slope  of  the  canal 
banks.  As  this  proved  to  be  a  success,  the  lining  placed  in  the  spring 
of  1912  was  done  in  the  same  manner.  The  work  was  continued  in 
the  fall  of  1912  after  the  close  of  the  irrigation  season,  and  similar 
work  was  done  each  spring  and  fall  up  to  the  close  of  tne  fiscal  year 
1916,  the  work  of  necessity  being  done  outside  of  the  irrigation 
season,  commencing  as  soon  in  the  spring  as  weather  conditions  would 
permit  and  continuing  in  the  fall  until  winter  set  in.  For  this 
purpose  a  small  concrete  mixer  of  one-quarter  yard  capacity,  mounted 
on  trucks  and  operated  by  a  5-horsepower  gasoline  engine,  was  pur- 
chased in  August,  1912,  and  was  used  each  season  on  this  work  up 
to  June  80,  1916.  Up  to  this  time  approximately  30  miles  of  canals 
had  been  lined,  requiring  8,280  cubic  yards  of  concrete. 

FOGUE  DRAINAGE  DITCH. 

Certain  lands  adjacent  to  drop  No.  1,  where  the  lower  main  lateral 
leaves  the  high-line  canal,  had  become  swamped  by  seepage.  A  ditch 
about  2,300  feet  in  length,  and  involving  the  removal  of  3,250  cubic 
yards  of  earth,  was  excavated^  in  April.  1912,  to  drain  this  water  oflf 
mto  a  natural  wasteway  running  into  the  Okanogan  River. 

TITLEPHONE  SYSTEM. 

In  1906  a  grounded  telephone  line  about  19  miles  in  length  was 
constructed  connecting  ConconuUy  Dam  and  project  headquarters. 
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By  1912  it  had  become  necessary  to  reconstruct  this  line  on  account  of 
the  rotting  of  the  poles.  This  was  accordingly  done ;  a  new  pole  line 
was  set  and  the  line  straightened  and  made  a  metallic  circuit  by  the 
addition  of  another  wire.  The  line  was  also  extended  alongthe  canals 
ot  the  distribution  ^stem  for  use  in  operation  work.  The  recon- 
structed line  is  35  miles  in  length  and  included  the  installation  of  21 
telephone  instruments. 

POWER  AND  PUHFINQ  SYSTEM. 

The  report  of  the  board  of  engineers  dated  June  9,  1912,  contem- 
plated the  construction  of  a  hydroelectric  pumping  plan'';  for  the 
irrigation  of  1,050  acres  of  land  on  the  portion  of  the  project  known 
as  Kobinson  Flat  by  pumping  from  the  Okanogan  River  with  elec- 
trical energy  developed  at  me  drops  in  the  project  canals.  This 
plant  was  to  be  part  of  the  plan  for  improving  the  project  water  sup- 
ply, and  was  to  oe  used  only  during  such  years  as  tne  gravitv  flow  of 
Salmon  Creek  was  insufficient  for  the  proper  irrigation  of  tne  lands. 
Construction  work  on  this  system  was  be^n  early  in  July,  1914,  and 
had  been  completed  by  June  30,  1915,  witn  the  exception  of  the  erec- 
tion of  a  surge  pipe  and  tower  70  feet  high  in  connection  with  the 
steel  part  of  the  discharge  pipe  and  the  mial  testing  of  the  plants. 
The  system  consists  of  power  plants  at  drops  Nos.  1  and  2  of  the 
canal  system,  connected  with  tne  pumping  plant  on  the  Okanogan 
Kiver  near  the  town  of  Omak  bjr  5i  miles  of  transmission  line.  From 
the  pumping  plant  the  water  is  discharged  into  the  canals  of  the 
gravity  system  by  means  of  250  feet  of  30-inch  riveted  steel  pipe  and 
4,417  linear  feet  of  continuous  wood-stave  pipe.  Each  of  the  power 
plants  has  a  rated  capacity  of  250  horsepower.  The  pumping  plant 
contains  two  units,  comprising  two  2-stage  centrifugal  pumps  of 
6  second- feet  capacity  each,  and  each  operated  by  a  200-horsepower 
variable-speed  motor.  The  three  buildings  are  of  reinforced  concrete 
construction,  with  corrugated  iron  roofing,  which^,  with  the  trans- 
mission line,  were  built  dv  Government  lorces.  The  electrical  ap- 
paratus was  furnished  under  formal  contracts  with  the  Allis-Chal- 
mers  Manufacturing  Co.  and  the  Greneral  Electric  Co.  The  hydraulic 
apparatus  was  furnished  by  Charles  C.  Moore  &  Co.  and  the  Pelton 
Water  Wheel  Co.  The  wood-stave  pipe  line  was  erected  under  con- 
tract with  the  American  Wood  Pipe  Co.,  of  Tacoma,  and  contract 
was  let  to  W.  A.  Kraner  &  Co.,  of  l^ortland,  for  erection  of  the  steel 
pipe  lines  at  the  three  plants. 

OOLVflLLE  EXTENSION. 

Early  in  the  history  of  the  project  an  a^tation  was  starter!  for  the 
investigation  of  the  feasibility  of  irrigating  a  narrow  strip  of  land 
Ijnng  along  the  Okanogan  River  in  the  Colville  Indian  Reservation, 
opposite  the  main  body  of  the  project.  This  agitation  was  the  re- 
sult of  the  passage  of  the  act  of  Congress  approved  March  22,  1906, 
authorizing  the  sale  and  disposition  of  surplus  or  unallotted  lands 
of  the  reservation.  A  preliminarv  survey  was  made  late  in  1906, 
which  developed  that  approximatelv  5,000  acres  of  land  lying  along 
the  river  directly  opposite  the  project  could  be  irrigated  by  pump- 
ing, with  a  maximum  lift  of  100  feet,  power  to  be  developed  in  Salmon 
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Creek  Canyon  below  Conconully  Dam.  On  account  of  the  relatively 
hi^h  construction  cost  of  such  a  project,  however,  as  shown  by  the 
estimates  then  prepared,  it  was  not  considered  advisable  to  allot  an^ 
money  for  this  purpose  at  that  time.  As  all  of  the  lands  to  be  irn- 
^ted  lie  in  the  Indian  reservation,  it  was  proposed  to  construct  the 
irrigation  works  in  cooperation  with  the  Indian  Service,  which  would 
provide  the  funds,  the  Kedamation  Service  to  do  the  work.  In  view 
of  the  probable  ultimate  construction  of  this  extension,  withdrawal 
was  made  of  the  irrigable  lands  within  its  proposed  boundaries. 

In  1911  the  proposed  extension  was  again  taKen  up  and  expenditure 
of  funds  authorized  on  June  5,  1911,  to  cover  the  cost  of  the  final 
surveys.  This  work  was  prosecuted  throughout  the  summer  and  fall. 
The  area  to  be  included  within  the  extension  was  reduced  to  3,600 
acres.  The  work  done  included  surveys  for  power-house  site  on 
Salmon  Creek,  in  Kuby  Canyon.  Based  on  these  surveys,  final  esti- 
mates were  prepared  and  submitted  to  the  Indian  Office  for  approval. 
On  June  9, 1912,  a  board  of  en^neers,  consisting  of  A.  P.  Davis,  D. 
C.  Henny,  and  Charles  H.  Swigart,  considered  plans  for  this  ex- 
tension and  recommended  that  the  work  be  done,  at  an  estimated 
cost  of  $330,000,  or  about  $91  per  acre,  but  the  scheme  of  joint  con- 
struction by  the  Reclamation  Service  and  the  Office  of  Indian  Affairs 
was  fijially  abandoned  on  account  of  the  high  cost  and  the  fact  that 
no  funds  were  then  available  for  that  purpose.  The  lands  withdrawn 
were  ultimately  restored  and  allotted  to  the  Indians. 

CONSTBXJCTION  DUBING  FISCAL  YEAB. 

CaryaL  Knin^.— rThe  work  of  placing  concrete  lining  in  the  canals 
and  laterals  of  the  distribution  system  to  stop  seepage  losses  was  con- 
tinued after  the  irrigation  season  of  1915  until  stopped  by  winter 
weather  and  during  the  spring  of  1916  prior  to  the  beginning  of  the 
irirgation  season.  During  this  period  a  plaster  lining  1^  inches 
thick,  following  the  plan  used  in  previous  jears,  was  placed  in 
42,967  linear  feet  of  canals,  requiring  2,021  cubic  yards  of  concrete. 

Extension  of  distribution  system, — ^During  the  year  this  work  was 
continued  for  the  delivery  of  water  to  individual  larms  as  new  tracts 
were  brought  under  irrigation.  There  was  excavated  2,550  linear 
feet  of  small  ditches  with  capacity  less  than  10  second-feet,  involv- 
ing the  moving  of  524  cubic  yards  of  earth.  There  were  laid  3,344 
linear  feet  of  black  iron  pipe  ran^ng  in  size  from  5  to  10  inches  and 
20  to  22  gauge  in  thickness,  and  27  minor  wooden  structures,  consist- 
ing of  outlete,  measuring  devices,  drains,  etc.,  were  installed.  The 
iron  pipe  was  manufactured  on  the  project  under  informal  contract 
with  a  local  firm  from  iron  sheets  purchased  at  the  rolling  mills  and 
supplied  to  the  contractor  by  the  United  States.  The  completed 
pipje  was  dipped  in  two  coa&  of  asphaltum  at  the  dipping  plant 
maintained  at  the  town  of  Omak.  for  that  purpose.  During  the 
month  of  June,  1916,  21,760  linear  feet  of  this  pipe,  ranging  from 
4  to  12  inches  in  diameter,  were  manufactured  at  Omak  and  dipped 
in  asphalt.  The  dipping  plant  was  then  dismantled,  as  all  pipe  re- 
quired for  the  completion  of  this  work  had  been  made. 

Power  and  pumping  plants. — ^During  the  spring  of  1916  the  30-inch 
wood  stave  pipe  line,  which  is  4,417  feet  in  length,  was  painted  with 
oca]  tar,  and  a  surge  pipe,  consisting  of  cast-iron  stand  pipe  70 
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feet  high  supported  by  steel  tower,  was  erected  on  the  brow  of  the 
hill  at  the  junction  of  the  steel  and  wood  stave  pipe  lines.  The  first 
test  of  the  power  and  pumping  plants  made  at  the  close  of  the 
fiscal  year  1915  developed  certain  minor  deficiencies  in  the  machin- 
erv.  The  contractors  supplied  new  parts  to  remedy  these  defects, 
which  were  placed,  and  the  plants  were  ready  for  final  testing  at  the 
close  of  the  fiscal  year  1916. 

OPERATION  AND  MAINTENANCS. 

The  run-off  of  Salmon  River  during  1915  amounted  to  35^34  acre- 
feet,  which  was  only  about  500  acre-feet  less  than  the  run-off  during 
the  preceding  year  and  about  30  per  cent  greater  than  the  average 
annual  run-on  Jor  the  13  years  since  records  of  the  flow  of  this  stream 
have  been  kept.  This  run-off  was  greater  than  the  capacity  of  the 
reservoirs  of  the  project,  and  8,375  acre-feet  ran  to  waste  into  the 
Okanogan  River  and  through  the  various  wasteways  in  the  project 
distribution  system.  At  the  end  of  the  irrigation  season  approxi- 
mately 4,700  acre-feet  remained  in  storage,  which  was  about  700 
acree-feet  in  excess  of  the  quantity  remaming  at  the  close  of  the 
season  of  1914. 

.  The  irrigation  season  of  1915  began  on  April  27,  when  water  de- 
liveries were  begun,  owing  to  hot,  dry  weather  throughout  the  month 
of  April,  and  continued  until  September  6,  extending  over  a  period 
of  142  days.  On  account  of  unusually  dry  weather  in  the  fall  it  was 
also  necessary  to  run  a  small  head  or  water  for  irrigation  the  latter 
part  of  October  and  the  fore  part  of  November,  in  order  that  the 
orchards  in  certain  portions  of  the  project  which  had  become  very 
dry  might  be  wet  up  before  the  ground  was  frozen  for  the  winter. 
The  service  was  prepared  to  deliver  water  during  the  year  to  10,099 
acres,  of  which  7,800  acres,  or  about  77.2  per  cent  of  the  total  irri- 
gable area,  were  actually  irrigated.  Water  was  delivered  during  the 
season  to  440  farms,  containing  an  aggregate  of  9,400  acres  of  irri- 
gable land. 

The  growing  season,  with  the  exception  of  the  month  of  May,  was 
one  of  the  hottest  and  driest  that  the  project  has  experienced.  The 
hot  weather  began  early  in  April  and,  with  the  exception  of  a  portion 
of  the  month  of  May,  continued  almost  without  interruption  well 
along  into  September.  The  principal  drawback  to  farming  opera- 
tions, however,  was  due  to  grasshoppers,  which  appeared  on  the 
project  in  large  numbers  early  in  Julv  and  caused  considerable 
damage  to  fruit  trees  and  gardens.  Alfalfa  was  also  attacked  and  in 
many  cases  the  third  cutting  was  almost  a  total  loss.  Grasshoppers 
were  also  very  numerous  throughout  the  project  early  in  the  season 
of  1916,  having  hatched  from  eggs  deposited  the  previous  year.  At 
the  close  of  the  fiscal  year,  however,  they  had  not  attained  sufficient 
size  to  do  any  great  amount  of  damage,  except  in  a  few  isolated 
places. 

Classification  of  lands. — ^The  use  of  irrigation  water  during  the 
season  of  1915  was  not  as  extensive  as  in  1914  on  account  of  dif- 
ference in  method  of  assessing  charges  to  repay  the  cost  of  operating 
the  project.  Up  until  1915  this  cost  had  been  met  by  a  flat  rental 
charge  of  $3  per  acre,  but,  effective  with  the  season  of  1916,  an  order  of 
the  department  was  issued  basing  these  charges  upon  the  amount  of 
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water  used.  The  lands  of  the  project  were  divided  into  three  classes 
according  to  the  quality  of  the  soil,  the  better  lands  being  designated 
as  class  A,  the  lands  next  in  quality,  class  B,  and  the  poorer  or  sandier 
lands,  class  C.  The  public  notice  provided  for  a  minimum  charge  of 
$1.76  per  acre,  whether  water  was  used  or  not,  which  would  entitle 
class  A  lands  to  a  delivenr  of  1  acre-foot  per  acre,  class  B  lands  to  IJ 
acre-feet  per  acre,  and  class  C  lands  to  2  acre-feet  per  acre.  Addi- 
tional water  was  delivered  for  a  charge  of  60  cents  per  acre-foot, 
irrespective  of  the  classification  under  which  the  land  might  fall. 
This  scheme  of  charges  provided  ample  revenue  for  the  operation  of 
the  project  and  at  the  same  time  caused  an  actual  decrease  in  the 
amount  of  water  delivered  to  the  irrigators.  This  public  notice  was 
continued  in  effect  without  change  for  the  irrigation  season  of  1916. 

Operation  of  system, — ^The  entire  distribution  system  was  operated 
throughout  the  season  without  interruption,  except  for  one  day,  on 
Julv  6,  when  a  small  cloudburst  filled  the  main  canal  near  the  intake 
with  gravel  and  other  debris  washed  down  from  the  hills.  It  was 
necessary  to  turn  the  water  out  for  one  day  while  this  was  being 
cleaned  out.  The  system  operated  included  26  miles  of  concrete-lined 
canals,  24  miles  of  iron  pipe  lines,  and  about  26  miles  of  open-earth 
ditches,  together  with  attendant  structures  of  drops,  checks,  take  outs, 
measuring  devices,  drains,  etc.  The  quantity  of  water  diverted  for 
irrigation  by  the  various  canals  and  private  ditches  comprising  the 
distribution  system  was  24,640  acre-feet,  of  which  18,880  acre-feet 
were  delivered  to  the  land,  or  2.88  acre-feet  per  acre  irrigated.  The 
seepage  and  evaporation  losses  in  the  distribution  system  amounted 
to  20.2  per  cent  of  the  water  diverted,  being  a  saving  of  6.2  per  cent 
over  the  losses  in  1914.  This  decrease  was  practically  all  due  to  con- 
crete lining  placed  in  the  canals  during  the  previous  fiscal  year,  and 
the  work  done  in  1916  will  still  further  reduce  these  losses.  Oi  the 
land  irrigated,  6,467  acres  under  the  project  canals  received  16,861 
acre-feet  of  water,  or  2.46  acre-feet  per  acre.  The  remainder  of  the 
land  irrigated,  or  1,843  acres,  is  situated  under  various  private  ditches 
diverting  from  Salmon  River  but  incorporated  as  a  part  of  the  project, 
and  received  2,719  acre-feet,  or  2.08  acre-feet  per  acre.  At  the  end 
of  the  calendar  year  1916  the  reservoirs  of  the  project  contained 
6,100  acre- feet  available  for  use. 

The  total  operation  and  maintenance  cost  for  the  irrigation  year 
ending  November  30,  1916,  was  $11,456.81,  which  was  ejquivalent  to 
$1.18  per  acre  based  on  the  total  irrigable  area  of  the  project,  or  $1.47 
per  acre  irrigated.  The  operation  and  maintenance  estimate  for  the 
fiscal  year  1916  was  $15,000,  or  ^1.87  per  acre. 

The  rotation  system  of  water  delivery^  which  had  been  used  suc- 
cessfully during  previous  years,  was  continued.  The  rotation  period 
remained  at  seven  days;  fliat  is,  water  was  delivered  to  each  water 
user  as  ordered  for  seven  days  and  then  shut  off  for  seven  days, 
the  project  bein^  divided  into  two  districts  and  water  delivered  to 
the  lands  in  eacn  altematelv.  Each  water  user  was  notified  at  the 
beginning  of  the  season  of  tne  dates  on  which  water  would  be  avail- 
able for  his  land,  and  this  schedule  was  adhered  to  as  strictly  as 
•  conditions  would  permit,  no  one  being  delivered  water  out  of  period 
unless  for  some  reason  beyond  his  control  he  was  prevented  from 
irrigating  during  his  period,  or  could  give  s(mie  other  good  and 
yalid  reason. 
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The  operation  of  the  system  during  the  season  was  attended  by 
no  washouts  or  other  accidents  making  necessary  shutting  off  the 
water,  with  the  exception  of  the  cloud-burst  on  July  5.  During  the 
rainy  period  in  May  the  orders  iot  water  practically  stopped.  Water 
deliveries  were  handled  by  an  operating  force  of  five  patrolm^i, 
who  visited  each  day  every  structure  through  which  water  was  beinf 
delivered  and  made  a  record  of  the  amount  of  water  flowing  to  each 
irrigator.  The  regular  maintenance  crew  consisted  of  two  teamsters 
with  teams,  who  acted  as  subforemen,  with  two  men  each. 

Season  of  1916. — The  winter  of  1916-16  was  one  of  the  most 
severe  in  the  history  of  the  project.  The  first  snowfall  occurred 
on  November  10  and  by  the  end  of  the  month  the  snowfall  had 
amounted  to  20.5  inches.  On  April  1  snow  was  still  lying  in  drifts 
and  sheltered  spots  on  the  project  lands  and  at  ConconuUy  Dam 
the  depth  amounted  to  10  inches.  The  total  snowfall  for  the  winter 
amoimted  to  55  inches.  During  January  and  the  fore  part  of 
February  imusually  high,  cold  winds  from  the  north  prevailed, 
blocking  all  roads  with  drifts,  making  travel  very  difficult  and  at 
times  impossible.  The  mean  temperature  for  the  month  of  January 
at  the  Weather  Bureau  station  at  Omak  was  11^  above  zero.  The 
unusual  snowfall  assured  a  heavy  run-off  throughout  the  succeeding 
season ;  f ortimately,  however,  a  very  cool,  backward  spring  retarded 
the  melting  of  the  snows,  which  were  still  visible  at  the  end  of  the 
fiscal  year  on  the  higher  mountains  forming  the  watershed  of  Salmon 
Biver.  Toward  the  end  of  April,  when  the  spring  run-off  had  begun 
and  the  reservoirs  were  filling  up,  it  was  deemed  expedient  to  release 
water  from  storage  and  allow  it  to  run  to  waste  into  the  Okanogan 
Biver,  to  be  better  able  to  control  the  high  water  when  the  run-off 
reached  its  height.  Accordingly,  the  outlet  gates  at  ConconuUy 
Beservoir  were  raised  on  April  29  and  from  that  date  until  the  end 
of  the  year  water  was  wasted  continuously  into  the  Okanogan  Biver, 
the  total  quantity  being  approximately  17,800  acre-feet^  or  con- 
siderably in  excess  of  the  total  storage  capacity  of  the  project.  The 
maximum  flood  occurred  on  June  26,  wnen  about  400  second-feet 
were  passing  over  the  measuring  weir  below  the  reservoir.  Some 
damage  was  done  to  roads  and  bridges  along  the  lower  Salmon 
Creek  Valley  which  had  not  been  constructed  to  withstand  such 
hirfi  water. 

The  irrigation  season  of  1916  began  on  Majr  5,  when  water  was 
turned  into  the  project  canals  and  water  deliveries  commenced.  The 
trustees  of  the  Okanogan  Water  Users'  Association,  in  view  of  the 
apparent  heavy  run-off,  had  petitioned  that,  during  the  period  when 
water  was  being  wasted  from  the  reservoir,  deliveries  be  made  to  the 
project  lands  at  two-thirds  of  the  regular  price;  that  is,  that  8  feet  of 
water  be  delivered  for  the  price  of  2.  This  request  was  approved 
and  deliveries  were  made  on  this  basis  throughout  the  remamder  of 
the  fiscal  year,  as  water  was  still  being  wasted  at  that  time.^  During 
the  first  two  months  of  the  irrigation  season  water  was  delivered  to 
an  area  of  approximately  8,000  acres. 

At  the  end  of  the  fiscal  year  the  irrigation  system  and  structures 
were  in  the  best  condition  in  the  history  of  the  project.  About  80  miles 
of  canals  had  been  lined  with  concrete  up  to  this  time  and  25  miles 
of  iron  pipe  lines  laid.  Nearly  all  of  the  important  structures  and 
main  canal  turnouts,  which  were  originally  constructed  of  wood,  had 
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been  replaced  with  concrete  and  steeL  and  all  of  these  improvements 
had  a  marked  effect  on  the  amount  oi  maintenance  work  necessary  to 
keep  the  gfystem  in  Rood  operating  condition. 

Maintenance  work  during  the  spring,  preparatory  to  the  beginning 
of  the  irrigation  season,  was  unusually  heavy,  due  to  alternate  freez- 
ing and  thawing  while  the  snow  was  going  on  and  to  the  run-off  from 
the  melting  snows,  which  caused  the  sloughing  of  the  canal  banks 
and  the  washing  oi  considerable  d6bris  into  them.  It  was  also  neces- 
sary to  remove  a  large  amount  of  sand  and  silt  deposited  during  the 
irrigation  season  of  1915.  At  the  close  of  the  fiscal  year  the  prospects 
were  bright  for  a  very  successful  season.  The  heavy  snows  of  the 
winter,  together  with  rains  at  the  close  of  the  year,  made  it  certain 
that  the  run-off  for  the  year  would  be  very  close  to  the  maximum 
for  the  18  years  that  records  of  the  stream  flow  have  been  kept  and 
that  the  quantity  of  water  remaining  in  the  reservoirs  at  the  close  of 
the  irrigation  season  would  be  the  largest  in  the  history  of  the  project 
The  crop  estimate  indicated  that  the  returns  for  the  year  would  be 
very  encouraging  to  the  farmers,  with  prospects  for  prices  of  all 
classes  of  produce  considerably  in  excess  of  those  for  the  preceding 
year,  which,  however,  were  very  good. 

BUtorioui  review,  Okanofftm  projecL 
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Acreage  irrigated. 

Ifflas  of  canal  operated 

Water  diverted  (arre-feet) 

Water  delivered  to  land  (aore-feet) 

Per  acre  of  land  inri«tted  (acre-feet) 


18.061 
6.467 
41 
17«490 
8,256 
1.37 


16.051 

7.368 

46 

U.740 

9.040 


10.064 

7,700 

47 

80.800 

11,003 

1.67 


10.009 

7,740 

74 

30.700 

30,085 

3.50 


10,090 

7,800 

77 

34,640 


10.009 
8,000 

77 

35,000 

30.000 

150 


SETTLEMENT. 

Although  there  was  not  much  money  in  circulation  among  the 
farmers,  Uie  bank  statements  showed  a  fairlj  prosperous  condition  of 
affairs  and  economic  conditions  on  the  project  may  safely  be  said  to 
be  still  improving.  There  was  no  increase  in  population  of  the 
farms*  but  among  the  project  towns  a  healthy  growth  was  manifested. 
The  town  of  Okanogan  especially,  which  became  the  county  seat  of 
Okanogan  County  on  January  1,  1915,  experienced  a  considerable 
boom  on  this  account,  and  a  number  of  new  residences  and  business 
houses,  including  a  fine  concrete  and  tile  courthouse  costing  about 
$25,000,  were  er^tei.  The  land  movement  during  the  vear  amounted 
to  practically  nothing,  and  prices,  if  there  can  w  said  to  have  been 
any  (^ange,  suffered  a  still  rurther  decline.  In  many  instances  well- 
improved  young  orchards  just  arriving  at  the  bearing  stage  can  now 
be  purchased  for  the  price  of  the  raw  land  six  or  seven  years  ago,  and 
it  IS  believed  that  these  prices  are  now  getting  down  to  a  basis  of 
actual  value. 

While  there  was  no  increase  in  the  selling  price  of  land,  the  gross 
land  value  as  shown  by  the  farm  summary,  compiled  at  the  close  of 
the  calendar  year  1915,  shows  an  increase  over  tne  previous  year  of 
$107,000,  or  $11.40  per  acre.  The  total  gross  investment  in  land  and 
stock  and  equipment  for  the  year  showed  an  inerease  of  $4169000,  or 
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$44.10  per  acre.  The  live-stock  increase  amounted  to  $35,000  in  value, 
or  nearly  33  per  cent  over  the  previous  year.  This  increase  was  made 
up  as  follows :  Horses  increased  6  per  cent  in  number  and  30  per  cent 
in  value;  cattle  increased  50  per  cent  in  number  and  value;  hogs  in- 
creased 24  per  cent  in  number,  with  an  appreciable  increase  in  value. 

The  raw  land  of  the  project  is  slowly  but  steadilv  being  brought 
under  cultivation,  and  at  the  end  of  the  year  only  about  22  per  cent 
of  the  total  project  area  remained  uncultivated.  Practically  all  of 
this  improvement  was  due  to  the  enforced  cultivation  clause  of  the 
reclamation  extension  act,  but  a  portion  of  it,  of  course,  followed  the 
natural  growth  and  development  caused  by  the  success  of  the  project 
as  a  whole  as  a  fruit-growing  proposition. 

Practically  all  of  the  fruit  growers  are  members  of  the  Northwest 
Fruit  Growers'  Lea^e  or  some  other  selling  organization  for  the 
marketing ^f  the  fruit  crop  of  the  project.  These  organizations  have 
affiliated  with  the  Fruit  (xrowers*  Agency  (Inc.),  formed  under  the 
auspices  of  the  Office  of  Markets  and  Rural  Organizaticm  of  the 
Department  of  Agriculture  for  the  purpose  of  consolidating  all  of 
the  selling  agencies  in  the  Northwestern  States  to  the  mutual  ad- 
vantage of  the  individual  growers.  During  the  winter  and  spring 
months  these  organizations  were  perfected  and  completely  organized 
for  the  handling  of  the  1916  crop.  General  headquarters  were  estab- 
lished at  Spokane  and  a  close  relation  with  the  smaller  organizations 
was  maintained..  Constant  advice  and  information  as  &  methods 
of  marketing,  packing,  and  warehousing,  as  well  as  market  reports 
and  prices,  were  issued  from  time  to  time.  At  the  close  of  the  year 
the  local  organizations  at  Okanogan  and  Omak  were  constructing 
permanent  centralized  shipping  warehouses  and  pacldng  plants  of 
wood  and  concrete  of  sufficient  size  to  handle  the  crop  of  the  project 
for  several  years  to  come. 

Settlement  data,  Okanogan  project. 
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Total  number  of  farms  on  project 

PopuLatioD , 

Number  of  Irrigated  flkrms 

Operated  by  owners  or  maoAgers. .. . 
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Number  of  banks 
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Total  amount  of  deposits 
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i,ano 

441 
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2 

1,900 

8 

1,900 

2,400 

7 

6 

4 

3185,000 

3250,000 

1,486 
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443 
448 

2 

931 
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1,350 

2,371 

7 

7 

4 

3135,000 

3273,000 
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600 

900 

440 

434 

0 

900 

3 

1,600 

2,400 

8 

4 

3185,000 

3325,000 

1,060 


960 

460 

440 

10 

960 

3 

1,660 

3,600 

8 

3186,000* 

3400,000 
1,900 


PBINCIPAL  CBOP& 


The  area  cropped  on  the  project  during  1915  was  4,814  acres,  an 
increase  of  more  than  51  per  cent  over  the  preceding  year,  due  to  the 
added  area  of  voung  orchards  which  arrived  at  a  bearing  stage.  The 
total  value  of  the  crops  raised  was  $254,425,  or  $52.60  per  acre 
cropped,  an  increase  in  value  of  143  per  cent  over  the  crop  census  for 
1914.    The  principal  increase  was  in  apples,  which  produced  from 
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$26.70  to  $50.20  per  acre;  the  total  value  was  approximately  five 
times  that  of  the  preceding  year  and  the  yield  practically  four  times 
as  great. 

During  the  year  300  cars  of  apples  and  about  10  cars  of  small 
fruits,  consisting  principally  of  apricots  and  peaches,  were  shipped 
from  the  project.  Considerable  care  was  exercised  by  the  growers 
in  grading,  packing,  and  shipping,  and  a  rigid  STj^stem  of  inspection 
was  maintained  by  the  league,  so  that  a  high  grade  and  pack  of  fruit 
should  be  turned  out,  thus  insuring  the  stability  of  the  l)rand  under 
which  the  fruit  was  shipped  and  creating  a  permanent  market.  The 
net  returns  to  the  grower  on  apples  varied  from  50  cents  to  $1.50  per 
box,  depending  upon  variety  and  grade. 

Some  trouble  was  experienced  early  in  the  season  with  fire  blight, 
which  made  its  appearance  <mi  the  project,  but  a  thorough  and  s}ite- 
matic  system  of  inspection,  with  the  pruning  out  of  all  diseased  wood, 
practically  stopped  the  spread  of  tne  infection  before  the  close  or 
the  season.  The  growers  were  very  diligent  in  the  matter  of  spraying 
and  eradication  of  codliag  moth,  aphis,  and  other  pests,  and  conse- 
quently a  high  grade  of  iruit  was  produced.  The  growers  were  en- 
couraged by  their  organizations  and  also  by  the  State  horticultural 
inspectors,  who  have  representatives  on  the  project,  to  continue  this 
work  during  the  seascm  of  1916.  This  was  done,  and  the  indications 
are  tiiat  the  grade  of  fruit  will  be  at  least  as  high  as  that  produced 
during  1915. 

Crop  report,  Ohvinogon  project,  WMMngton,  year  of  1915, 
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ORDER,  JTTIiY  28,  1915. 

Whereas  all  landholders  under  the  Okanofi^an  project,  Washington, 
who  duly  accepted  the  stay  of  proceemngs  and  the  conditions 
thereof  as  set  forth  in  the  order  issued  April  29,  1912,  have  been 
subject  to  the  payment  of  a  water  rental  charge  of  $3  per  acre,  of 
irrigable  land  per  annum;  and 

Whereas  section  11  of  the  reclamation  extension  act  of  August  18, 
1914  (38  Stat.,  686),  provides  for  water  service  in  advance  of  the 
fixing  of  the  construction  charge  and  that  the  charges  for  sudi 
service  shall  be  subject  to  the  same  penalties  and  to  the  provisions 
for  cancellation  and  collection  as  therein  provided  for  other  opera* 
tion  and  maintenance  charges :  Now,  therefore, 

It  it  hereby  ordered,  That  the  water  service  or  rental  charge  against 
lands  entitled  to  the  stay  of  proceedings  provided  for  in  the  order 
of  April  29,  1912,  for  the  Okanogan  project  beginning  with  the 
irrigation  season  of  1915  and  continuing  thereaiter  until  further 
notice,  shall  be  as  follows,  viz : 

1.  The  lands  of  the  project  shall,  for  the  purpose  of  fixing  the 
rental  charges,  be  divided  into  three  classes,  viz : 

Class  A.  lands  with  a  light  volcanic  ash  soil  requiring  the  minimum 
amount  oi  water  for  irrigation. 

Class  B,  lands  requiring  a  larger  amount  of  water  than  class  A, 
but  not  so  much  as  class  C. 

Class  C,  lands  having  the  coarsest  and  most  porous  soils  and  re- 
quiring the  maximum  amount  of  water. 

2.  A  minimum  charge  of  $1.75  per  irrigable  acre  per  annum  is 
hereby  fixed  for  each  irrigable  acre  m  classes  A,  B,  and  C,  which  wiU 
entitled  the  water  user  of  class  A  lands  to  1  acre-foot  per  acre  per 
annum;  class  B  lands  to  1^  acre-feet  per  acre  per  annum;  and  class 
C  lands  to  2  acre-feet  per  acre  per  annum.  Additicxial  quantities 
of  water  for  lands  in  classes  A,  ^,  and  C  will  be  furnished  at  the 
rate  of  50  cents  per  acre-foot. 

8.  The  classification  of  the  lands  is  diown  on  a  map  duly  filed  in 
the  records  in  the  project  office. 

4.  All  of  said  lands  shall  be  subject  to  the  provisions  for  discounts 
and  penalties,  cancellation  and  collection,  as  provided  in  the  recla- 
mation extension  act  for  other  operation  and  maintenance  charges. 

A.  A.  Jones, 
Fir$t  Asiistant  Secretary  of  the  Interior. 
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[VinaBclal  ttrntement  In  dttall,  ihowliig  mnetat  liabilltlM,  rwervet,  and  cftpital»  given  Ib 

appendix,  p.  787.] 

Feature  ooeU  of  Okamoffan  proled  to  June  SO,  1916, 


8ab- 
fBatura. 


FrindiMa 
fntoKT 


Examination  and  sonreTS 

Stonga  works: 

Salmon  Lake  Ressrofr— 

Inlet  eenal 

Outlet  works 

Oenoonully  Resenroir— 

BealesUte 

Gleerlng  m«rvofr  site . 

CoDoonully  Dam , 

Spillway. 

Outlet  1^ 


Pomninc  for  inintion: 
Foww  plant  MO.  1 . . 
Poww  plant  No.  2. . 
Pumping  plant 


Lateral  system: 

Diversion  wair 

Main  canal,  main  latwab,  and  sublaterals. 

Powvsystanif  transmission  Una...... 

Fermonits 

Permanent  improvements  end  land: 

Roads V. 

Bnlldlngs ••• 


Telephone  systtm 

Operation  end  maintenance  during  oeostraibtion. 
Flint  soooonts 


Gross  cost  of  oonstroetion  of  project  to  June  90, 1916 . 
n  revenues  earned  during  construction  period: 

Rental  of  buildings 

Rental  of  erasing  end  fsrmlng  lands 

Rental  of  vrigatum  water 

Profit  on  hospital  operations 

Loss  on  messnouse  operations 


Net  ooit  of  oonstrufttlon  of  project  to  Tone  90, 19ie. 


11,990.00 
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87,788.60 

8,913.06 

221,830.99 

37,770.79 

24,499.19 


11,677.85 
13,597.50 
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B$tlmaied  oo$t  of  ootUemplUtted  uxfrk,  Ohenoffon  profeet,  during  fUoal  fear  1917. 
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iLakalmprovaments 

Coneoonlly  drainsge  and  lend  porohsae. 

Pomplng  fior  irffntion: 

Power  plant  No.  1 

Power  pbnt  No.  2 

Pomplng  plant 


83,660.00 
10,000.00 


Lafeenl  system,  laterals  and  snUaterals 

^       ., y  ---=-'-   . '-ppabllo notice.. 
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500.00 
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68»000.60 
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R.  K.  TuvANT,  project  manager,  Sunnyslde  and  Tieton  units,  North  Yakima, 
Wash.;  G.  B.  Cbownoveb,  project  manager,  storage  unit,  Meadow  Greek, 
Wash. 

LOCATION. 

Gounties :  Yakfma,  Benton,  and  Kittitas. 

Townships :  8  to  22  N..  Rs.  11  to  27  B..  Willamette  meridian. 

Railroads:  Northern  Pacific;  Ghicago,  Milwaukee  &  St.  Paul;  Oregon>Wash- 
ington  Railroad  &  Navigation  Go. ;  Yakima  Valley  Transportation  Go. 

Railroad  stations  and  estimated  population  January  1,  1916:  Grandview, 
700;  Sunnyside,  1,430;  Outlook,  150;  Granger,  360;  Zillah,  500;  Mabton,  600; 
Donald,  50;  Benton  City,  50;  Prosser,  1,500;  Bllensburg,  5,000;  Thorp,  300; 
Yakima,  200;  North  Yakima,  16,500:  Naches,  500;  Wapato,  600;  Toppenlsh, 
1,700;  and  Parker,  60. 

WATEB  SUPPLY. 

SUNNTRIDE  UNIT. 

Source  of  water  supply :  Yakima  River  and  tributaries. 
Area  of  drainage  basin :  8,550  square  miles. 

Annual  run-olf  in  acre-feet  of  Yakima  River  at  Union  Gap:  3,550  square 
miles,  1897  to  1915,  maximum,  4,370,000;  minimum,  1.570,000;  mean,  3,220,000. 

TDCTON  xjNrr, 

Source  of  water  supply :  Tieton  River  and  Its  tributaries. 
Area  of  drainage  basin :  247  square  miles. 

Annual  run-ofP  in  acre-feet  of  Tieton  River  at  canal  headworks,  1908-1915, 
maximum,  484,000;  minimum,  252,000;  mean,  300,000. 

AaRIGXTLTUBAL  AND  CLIMATIC  CONDITIONS. 

Area  for  which  service  is  prepared  to  supply  water,  season  of  1916:  Sunny- 
side  unit,  93,226  acres ;  Tieton  unit,  33,520  acres. 

Area  under  water-right  applications  and  rental  contracts,  season  of  1916: 
Sunnyslde  unit,  86.878  acres ;  Tieton  unit,  28,890  acres. 

Length  of  Irrigating  season:  Sunnyslde  unit,  April  1  to  October  31,  214 
days ;  Tieton  unit.  May  1  to  October  1,  153  days. 

Average  elevation  of  irrigable  area:  1,000  feet  above  sea  level. 

Rainfall  on  Irrigable  area:  At  Sunnyslde,  1895  to  1915.  average,  6.67  inches; 
1915,  8.28  Inches;  at  Tieton,  1915,  12.13  inches. 

Range  of  temperature  on  Irrigable  area :  — 21**  to  110*  P. 

Character  of  soil  of  Irrigable  area :  Sunnyslde  unit — on  al>out  three- fourt lis  of 
the  unit  the  soil  is  sandy  loam  or  volcanic  ash  from  10  to  60  feet  deep.  The 
remainder  Is  decomposed  basalt,  underlain  by  gravel  or  a  combination  of  this 
with  the  above-named  soils.    Tieton  unit — volcanic  ash. 

Principal  products;  Forage,  hops,  vegetables,  ami  fruit;  stock  and  dalrj- 
products. 

Principal  markets:  The  cities  of  Washington,  Oregon,  and  California;  all 
Alaska  trading  points;  fruit  markets,  including  all  eastern  cities. 
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LANDS  OPENED  FOB  IBBIGATION. 

SUNNY8IDB  UNIT. 

Dates  of  public  notices:  November  18,  1908;  March  2,  1909;  April  18,  April 
19,  May  2,  1910;  March  15,  1911;  February  29.  May  31.  1912;  June  16,  June  23. 
October  2,  1913;  March  10,  April  11,  and  September  24,  1914;  March  31.  July 
27,  1915 ;  April  6»  May  31,  1936. 

Location  of  lands  opened:  Tps.  8  to  12  N.,  Rs.  19  to  27  B.,  Willamette 
meridian. 

Present  status  of  irrigable  lands  opened:  2.604  acres  opened  subject  to 
reclamation  act ;  657  acres  of  State  lands ;  89,965  acres  in  private  ownership. 

Duty  of  water :  8  acre-feet  per  acre  per  annum  at  the  farm. 

Limit  of  area  of  farm  units :  Public,  80  acres ;  private,  160  acres. 

Building  charge  per  acre  of  irrigable  land :  $52. 

Annual  operation  and  maintenance  charge:  $1  per  acre  vested  water  rights; 
80  cents  for  2  acre-feet,  $1.05  for  3  acre-feet,  $1.65  for  4  acre-feet,  and  80  cents 
additional  for  each  acre-foot  thereafter  for  public  notice  lands. 

>  TIETON    UNrr. 

Dates  of  public  notices  and  orders:  November  7,  1910;  March  8,  April  14, 
1911;  January  24,  February  21.  April  18,  May  10,  1912;  March  21,  April  25, 
June  16,  1913;  March  4,  September  24,  1914;  March  9,  March  20,  October  30, 
1915;  March  16,  April  3,  19ia 

Location  of  lands  opened:  Tps.  12  t6  15  N.,  Rs.  16  to  18  £.,  Willamette 
meridian. 

Present  status  of  irrigable  lands  opened;  2,009  acres  entered  subject  to 
the  reclamation  act;  81.13  acres  open  to  entry;  1,650  acres  of  State  land,  of 
which  720  acres  have  been  applied  for;  329  acres  of  railroad  land,  of  which 
132.3  acres  have  been  applied  for ;  25,989.19  acres  in  private  ownership  covered 
by  water-right  application;  2.798.15  acres  in  private  ownership  unapplied  for. 

Duty  of  water:  That  quantity  of  water  which  shall  be  beneficially  used  for 
the  Irrigation  of  the  lands  and  In  no  case  exceed  the  share  proportionate  to 
Irrigable  acreage  of  water  supply  actually  available.  The  average  use  is  about 
2  acre-feet  per  acre  delivered  at  the  farm. 

Limit  of  area  of  farm  units :  Public,  40  acres ;  private,  160  acres. 

Building  charge  per  acre  of  Irrigable  land :  $93. 

Annual  operation  and  maintenance  charge:  Minimum,  $1  per  acre  of  irri- 
gable land  for  1  acre-foot  or  less;  additional  quantities  to  be  delivered  where 
needed  and  charged  for  as  follows:  50  cents  for  the  first  acre-foot  and  at  the 
rate  of  75  cents  per  acre-foot  thereafter. 

CHBONOLOGICAL  SUMMABY. 

Reconnoissance  and  preliminary  surveys  In  1903. 

Report  of  board  of  engineers  reconunendlng  construction  October  16,  1905. 

Construction  of  Sunnyslde  and  Tleton  units  authorized  by  Secretary  Decem- 
ber 12,  1905 ;  Wapato  unit,  June  16,  1906. 

Sunnyslde  Canal  purchased  June  23,  1906. 

First  irrigation  by  Reclamation  Service,  Sunnyslde  unit,  season  of  1907. 

Tleton  diversion  dam  completed  December,  1908. 

Tieton  Main  Canal  completed  In  1909. 

Bumping  Lake  Dam  completed  In  1910. 

First  Irrigation  by  Reclamation  Service,  Tleton  unit,  season  of  1911. 

Distribution  system,  Sunnyslde  unit,  completed  in  1911. 

Tleton  unit  completed  winter  of  1911-12. 

Kachess  Dam  completed  fall  of  1912. 

Warren  Act  contract  with  Kittitas  reclamation  district  executed  by  Secre- 
tary of  Interior  January  18,  1913. 

Contract  with  Sunnyslde  irrigation  district  signed  October  6,  1914. 

Contract  with  Snipes  Mountain  Irrigation  district  signed  November  16,  1914. 

Contract  with  Outlook  irrigation  district  signed  November  23,  1914. 

Completion  of  Bumping  Lake  Reservoir  clearing  October  15,  1915. 

Clear  Creek  Dam  completed  November.  1915. 

Construction  for  Sunnyslde  Irrigation  district  (Benton  extension)  completed 
April,  1916. 

Construction  for  Outlook  Irrigation  district  completed  June  1, 1916. 
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CJonstmction  for  Snipes  Mountain  irrigation  district  completed  June  80, 1910. 
Per  cent  completed  June  30,  1916:  Storage  unit,  8S.6  per  cent;  Sunnyside 
nnit,  85  per  cent ;  Tieton  unit,  96  par  cent 

IBBIGATION  PLAN. 

The  irrigation  plan  of  the  Takima  project  provides  for  the  storage  of  flood 
waters  of  the  Yakima  River  and  its  tributaries  in  Kachess,  Keechelus,  Olealum, 
and  Bumping  Lakes,  and  in  a  reservoir  at  McAlister  Meadows;  the  diversion 
of  water  from  the  Yakima  River  for  the  irrigation  of  62,000  acres  of  land  on 
both  sides  of  the  river  in  the  vicinity  of  EUensburg,  comprising  the  Kittitas 
nnit;  the  diversion  of  water  from  the  east  bank  of  the  Yakima  River  near  Par- 
ker for  the  Irrigation  of  110,828  acres  of  land  by  means  of  the  old  Sunnyside 
Canal,  as  improved  and  extended  by  the  Reclamation  Service,  comprising  the 
Sunnyside  unit ;  the  diversion  of  water  from  the  Tieton  River  below  McAlister 
Meadows  (a  reservoir  being  provided  on  the  headwaters  of  this  stream  to 
regulate  diurnal  flow)  for  the  irrigation  of  84,000  acres  of  land  lying  between 
the  Naches  River  and  Ahtanum  Creek,  in  the  vicinity  of  North  Yakima,  com- 
prising the  Tieton  unit ;  and  the  diversion  of  water  from  the  west  bank  of  the 
Yakima  River  near  Parker  for  the  irrigation  by  means  of  the  canal  sysitem 
of  the  Yakima  Indian  Reservation,  improved  and  extended,  of  106,000  acres 
of  land  by  gravity  and  14,000  acres  of  land  by  pumping  with  power  developed 
at  drops  in  the  canals,  comprising  the  Wapato  unit  The  plan  also  provides 
for  the  development  of  power  from  drops  in  the  main  canals  and  laterals  of 
the  Sunnyside  and  Tieton  units  to  be  used  for  pumping  irrigation  water  and 
for  other  purposes.  The  United  States  claims  all  waste,  seepage,  efpring,  and 
percolating  water  arising  within  the  project  and  proposes  to  use  such  water 
in  connection  therewith. 

The  following  features  of  the  above  plan  have  been  completed:  Sunnyside 
unit:  Diversion  dam,  enlargement  of  main  canal.  Sulphur  Creek  wasteway, 
and  the  distribution  system,  with  the  exception  of  small  laterals,  etc,  to  lands 
not  yet  applied  for;  Benton  extension  (Sunnyside  irrigation  district);  Snipes 
Mountain  irrigation  district  (pumping  unit) ;  Outlook  irrigation  district  (pump- 
ing unit).  Tieton  unit:  Bumping  Lake  storage  dam.  Clear  Creek  Dam,  exten- 
sion of  Tieton  Canyon  road  to  site  of  Clear  Creek  regulating  reservoir  on  the 
headwaters  of  the  Tieton  River,  Tieton  River  diversion  dam,  main  canal,  and 
distribution  system.  Storage  unit:  Kachess  Dam;  construction  work  is  in 
progress  on  Keechelus  Dam,  the  clearing  of  reservoir  sites  at  Bumping  Lake, 
Lakes  Kachess,  Keechelus,  and  Clealum.  The  features  for  future  construction 
are:  Grand  view,  Mabton,  and  Prosser  pumping  plants  and  Granger  siphon,  with 
necessary  distribution  systems;  Clealum  and  McAlister  Meadows  Reservoirs. 


SXTMMABY  OF  GENERAL  DATA  FOB  YAKIMA  PROJECT  TO  JXTKB 

30,  1916. 

STOBAGE  UNir. 

Estimated  cost  of  completed  project $7, 354, 700. 00 

Total  construction  cost  to  June  30,  1916 $2, 172,  734, 21 

Per  cent  complete,  June  30,  1916 83. 5 

Appropriation  for  fiscal  year  1917,  total,  Yakima  project $798,  000. 00 

Allotment  for  construction,  fiscal  year  1917 $480, 000. 00 

Estimated  per  cent  complete,  June  30,  1917 86 

Appropriation,  fiscal  year  1916 $560, 000. 00 

Expenditures  during  fiscal  year,  chargeable  to  1916  appro- 
priation— 

Disbursements $244. 818. 49 

Transfers 16, 614. 73 

$261,433.22 

Registered   liabilities,   chargeable   to   1916 

appropriation 50, 696.  55 

312, 129. 77 

Unencumbered  balance,  July  1, 1916 247, 870. 23 
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Repayments : 

Construction  charges — 

Accrued  to  June  30.  1916 $200, 000. 00 

Collected  to  June  30.  1916 200,000.00 

Water  rental  charges — 

Accrued  to  June  30.  1916 14, 985. 00 

Collected  to  June  30,  1916 14, 935. 00 

8UNNYSIDE  UNIT. 

Areas: 

Irrigable  acreage  when  project  Is  complete 110, 828 

Public  land  entered,  June  30,  1916 2, 604 

State  land,  June  30,  1916 1, 158 

Private  land,  June  30,  1916 107, 066 

Acreage  service  could  have  supplied  season  of  1915 81, 807 

Addition  In  fiscal  year  1916 11,419 

Estimated  addition  in  fiscal  year  1917 3, 950 

Estimated  acreage  service  can  supply  July  1,  1917 .  97, 176 

Acreage  actually  irrigated,  season  of  1915 66, 607 

Acreage  cropped  under  irrl^tion,  season  of  1915 54, 919 

Crops: 

Value  of  irrigated  crops,  season  of  1915 $2, 750, 326. 00 

Value  of  irrigated  crops  per  acre  cropped 50. 08 

Finances : 

Estimated  cost  of  completed  project $3, 473, 894. 00 

Total  construction  cost  to  June  30,  1916 $2, 911, 046. 01 

Per  cent  complete,  June  30,  1916 85 

Appropriation  for  fiscal  year  1917,  total $437, 200. 00 

Allotment  for  construction,  fiscal  year  1917 ,^ $254, 400. 00 

Estimated  per  cent  complete,  June  30,  1917 91 

Announced  construction  charges  per  acre_-, $52. 00 

Appropriation,  fiscal  year  1916 $688, 000. 00 

Expenditures  during  fiscal  year,  chargeable  to  1916  impro- 
priation— 

Disbursements $203, 583. 26 

Transfers 16, 857. 62 

$220. 390. 88 

Registered  liabilities  chargeable  to  1916  ap- 
propriation       17, 866. 55 

288, 257. 48 

Unencumbered  balance,  July  1, 1916 ...—^ 399, 742. 57 

Repayments : 

Oonstruction  charges — 

Accrued  to  June  80,  1916 '  711, 052. 07 

Collected  to  June  80,  1916 679, 228. 87 

Uncollected,  June  80,  1916 31, 823. 70 

Operation  and  maintenance  charges  (public  notice  and  all 
others) — 

Accrued  to  June  80,  1916 577, 856. 98 

CoUected  to  June  80,  1916 543, 315. 97 

Uncollected,  June  80,  1916 34,541.01 

Water  rental  charges — 

Accrued  to  June  30.  1916 89, 981. 68 

Collected  to  June  80,  1916 89. 931. 68 

Drainage: 

Coit  of  drainaga  works  to  June  80, 1916  (Investigation) U,  41&  80 
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TnrroN  itnit. 

Areas: 

Irrigible  acreage  when  project  Is  complete 86, 736. 00 

Public  land  entered  June  30,  1916 2, 009 

Public  land  open  to  entry  June  30,  1916 2, 087 

Public  land  withdrawn,  June  30,  1916 93 

State  and  railroad  land,  June  30,  1916 3, 137 

Private  land,  June  30,  1916 29,  568 

Acreage  service  could  have  supplied  season  of  1915 28, 000. 00 

Addition  in  fiscal  year  1916 1,000.00 

Estimated  addition  In  fiscal  year  1917 1,000.00 

Estimated  acreage  service  can  supply  July  1,  1917 80,000.00 

Acreage  actually  irrigated,  season  of  1915 22,000.00 

Acreage  cropped  under  irrigation,  season  of  1915 18, 100. 00 

Crops: 

Value  of  Irrigated  crops,  season  of  1915 $668, 650. 00 

Value  of  irrigated  crops  per  acre  cropped $87. 00 


Finances : 

Estimated  cost  of  completed  project $8,169,271.96 

Total  construction  cost  to  June  30,  1916 $3,180,471.96 

Per  cent  complete,  June  30,  1916 98 

Appropriation  for  fiscal  year  1917,  total $104, 800. 00 

Allotment  for  construction,  fiscal  year  1917 $38,800.00 

Estimated  per  cent  complete,  June  30,  1917 100 

Announced  construction  charges  per  acre $98. 00 

Appropriation,  fiscal  year  1916 $52,000.00 

Expenditure     during     fiscal     year, 
chargeable  to  1916  appropriation — 

Disbursements $38, 087. 62 

Transfers 4, 131. 90 

$42, 219.  52 


Registered    liabilities    chargeable    to    1916 

appropriation 4, 654. 52 


46,874.04 


Unencumbered  balance,  July  1,  1916 5,125.96 

Repayments : 

Construction  charges — 

Accrued  to  June  80,  1916 285, 985. 22 

Collected  to  June  80,  1916 267, 442. 65 


Uncollected,  June  80,  1916 18,542.57 


Operation  and  maintenance  charges  (public  notice) — 

Accrued  to  June  30,  1916 165, 517. 65 

Collected  to  June  30,  1916 150,262.77 

Uncollected,  June  30,  1916,     15. 254. 88 

Water  rental  charges — 

Accrued  to  June  30,  1916 4, 048. 60 

Collected  to  June  80,  1916 4,04&60 

BTOBAQE  UNIT. 

Eiitory  of  ConstruotioiL  and  Engineering  Features. 

GENERAL. 

At  the  headwaters  of  the  Yakima  River  and  its  tributaries  are 
the  reservoir  sites  which,  when  developed,  will  have  a  total  capacity 
of  1,085,360  acre-feet.    Prior  to  this  year  the  Bumping  Lake  and 
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Kachess  Lake  Reservoirs  were  completed  and  the  first  stage  of  Clear 
Creek  Reservoir  is  completed,  giving  a  combined  storage  capacity  of 
245,700  acre-feet.  Lake  Keechelus,  with  a  capacity  of  152,000  acre- 
feet,  is  now  under  construction,  while  those  yet  to  be  constructed  are 
Lake  Clealum  and  Tieton  (McAllister  Meadows),  with  a  combined 
capacity  of  686,000  acre-feet. 

BUMPING  LAKE  DAM. 

Bumping  Lake,  located  at  the  head  of  Bumping  River,  a  tributary 
of  Naches  River,  at  an  altitude  of  3,400  feet  above  sea  level,  has  a 
surface  area  of  1,300  acres  and  a  storage  capacity  of  34,000  acre- 
feet.  The  reservoir  is  formed  by  an  earth-fill  dam  having  a  maxi- 
mum height  of  50  feet,  a  crest  length  of  about  3,500  feet,  and  a 
volume  of  233,850  cubic  yards.  A  spillway  235  feet  long,  about  40 
feet  above  the  stream  bed,  is  provided  for  the  disposal  of  excess 
flood  water.  The  first  attempt  at  the  construction  of  a  dam  at  this 
location  was  made  by  the  Northern  Pacific,  Yakima  &  Kittitas 
Irrigation  Co.  in  1894.  Timber  for  the  construction  of  a  crib  dam 
was  cut,  but  lack  of  funds  prevented  further  development.  Proposals 
ior  the  construction  of  the  earthen  dam  described  above  were  re- 
quested by  the  Reclamation  Service  for  opening  on  November  15, 
1906.  No  proposals  were  received  and  the  work  was  readvertised 
under  specifications  to  be  opened  July  1, 1907,  but  no  proposals  were 
received  at  that  time.  A  road  to  the  dam  site  was  begun  in  the 
summer  of  1906  by  the  State  and  county  organizations,  and  was 
completed  by  the  Reclamation  Service  by  Government  forces  on 
December  10,  1908.  About  the  same  time  a  telephone  line  to  the 
dam  site  was  completed.  Preparatory  work  at  the  dam  site,  includ- 
mg  the  clearing  of  the  site  and  building  of  camp  structures,  and  pur- 
chase and  hauling  of  equipment  and  supplies,  was  begun  as  soon  as 
the  road  was  completed.  Construction  work  on  the  dam  was  begun 
May  17,  1909.  The  placing  of  concrete  in  the  outlet  conduit  was 
begun  on  August  6,  1909,  and  was  completed  prior  to  the  suspension 
of  work  for  the  season  in  the  latter  part  of  November.  At  that  time 
55,000  cubic  yards  of  material  had  oeen  placed  in  the  embankment. 
Work  was  resumed  April  20,  1910.  Considerable  difficulty  was  en- 
countered in  getting  teams,  supplies,  etc.,  into  camp  on  account  of 
the  snow.  The  preliminary  work  consisted  of  placing  tents  on  old 
frames,  getting  track  and  steam  shovel  in  shape,  and  getting  out 
trestle  timbers. 

Early  in  the  season  the  spillway  approach  was  grubbed,  additional 
clearing  was  done  for  the  borrow  pit,  the  excavation  of  the  cut-oflF 
trench  on  the  north  dam  was  started,  and  a  trestle  was  built  across 
the  river  to  carry  material  from  the  borrow  pit  to  the  north  dam. 

The  steam  shovel  in  the  borrow  pit  started  May  13,  and  the  embank- 
ment work  started  soon  after.  The  material  was  hauled  from  the 
borrow  pit  in  trains  of  six  IJ-cubic  yard  dump  cars,  on  2- foot-gauge 
track,  hauled  by  two  horses.  After  being  hauled  to  the  dam  site 
the  material  was  dumped  near  the  slopes  of  the  dam,  and  the  fine  ma- 
terial was  sluiced  toward  the  center  into  a  settling  pond,  where  it 
formed  a  puddle  core.  The  rocks  and  some  of  the  fine  material  were 
left  on  the  slopes.    Some  of  the  larger  rocks  were  thrown  over  the 
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tracks  to  the  upstream  side  of  the  dam,  where  they  were  used  for 
riprap. 

The  spillway  excavation  was  commenced  May  26  and  completed 
June  26.  Some  concrete  was  placed  in  1909.  The  concreting  op- 
erations were  resumed  on  July  2  and  were  completed  August  31, 1910. 

All  features  were  completed  November  15,  tne  camp  was  partially 
torn  down,  and  equipment  freighted  out.  The  reservoir  area  was 
covered  with  timber  and  numerous  attempts  were  made  to  dispose  of 
what  was  merchantable,  but  no  one  coula  be  interested.  On  August 
1, 1910,  the  clearing  work  was  started  with  Government  forces.  The 
timber  was  felled,  Ducked  up,  and  burned.  The  work  during  1910 
was  carried  on  in  connection  with  the  construction  work,  but  after 
that  year  was  done  under  the  direction  of  the  project  manager  of 
the  Tieton  unit. 

KACHESS  DAM. 

The  Kachess  Dam  is  located  on  the  Eachess  River,  about  1,700  feet 
below  the  most  southerly  point  of  Lake  Eachess.  It  is  an  earthen 
dam,  1,400  feet  long;  maximum  height,  60  feet,  and  contains  182,000 
cubic  yards  of  material.  The  top  width  is  20  feet,  upstream  slopes 
3  to  1,  downstream  2  to  1.  A  wide  cut-off  trench  was  excavated 
about  20  feet  deep  upstream  from  the  center  line  and  parallel  with 
it  at  a  distance  of  20  to  60  feet.  A  narrow  trench  was  excavated 
in  the  bottom  of  this  trench  to  a  depth  of  from  35  to  60  feet  below 
the  ground  surface,  in  which  was  built  a  concrete  core  wall  2  feet 
thick.  The  outlet  works  consist  of  1,200  feet  of  open  channel,  ex- 
tending from  deep  water  in  the  lake  to  the  intake  oi  a  cut-and-cover 
section  1,400  feet  long.  This  section  consists  of  9  by  10  foot  horse- 
shoe type  conduit  placed  in  a  trench  varying  in  depth  from  30  to 
55  feet.  The  water  is  discharged  from  this  conduit  into  an  open 
channel  section  300  feet  long  and  from  this  into  a  12  by  12  toot 
horseshoe  type  conduit  section  300  feet  long  lying  under  the  dam. 
An  open-channel  section  700  feet  long  connects  this  conduit  with  the 
Eachess  Eiver.  A  spillway  is  located  at  a  distance  of  about  one-half 
mile  from  the  east  end  of  the  dam  in  a  low  saddle  in  the  ridge.  The 
length  of  the  weir  crest  is  250  feet,  designed  to  carry  7,200  second- 
feet,  with  a  head  of  4  feet. 

Surveys  for  water  storage  at  Lake  Eachess  were  ma^e  by  the 
Northern  Pacific,  Yakima  &  Eittitas  Irrigation  Co.,  but  construction 
was  not  undertaken  by  these  companies.  On  May  30,  1903,  the  Cas- 
cade Canal  Co.  commenced  the  construction  of  a  crib  dam  at  the 
mouth  of  the  lake;  this  work  was  completed  on  June  1,  1904.  An 
agreement  with  the  Cascade  Canal  Co.  was  made  by  the  Reclamation 
Service  and  the  service  assumed  control  of  this  dam  on  April  1, 1907. 

The  construction  by  Government  forces  of  the  portion  of  the  work 
scheduled  for  1910  was  authorized  February  14, 1910.  The  camp  was 
established  April  25  and  work  on  the  roads,  clearing,  and  grubbing 
of  the  sites  for  the  structures  was  commenced.  The  work  accom- 
plished this  season  was  the  construction  of  a  cut-off  channel  to  allow 
the  Eachess  River  to  be  diverted  away  from  the  site  of  the  outlet 
works,  excavating  the  outlet  trench  from  station  11+81  to  13-f-53. 
including  the  intake  structure.  The  season's  work  was  completed 
January  7,  1911. 
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Work  was  resumed  at  the  dam  site  March  14,  1911.  Early  in  the 
year  advertisements  were  issued  for  completing  the  work  of  building 
the  dam  and  appurtenant  structures  by  contract.  Bids  were  opened 
April  15,  but  all  proposals  were  rejected  and  authority  given  April 
2S  to  complete  the  work  by  Government  forces. 

The  principal  work  done  this  season  was  the  location  of  the  borrow 
pits,  which  required  the  excavation  and  examination  of  a  large  num- 
ber of  test  pits;  clearing  and  grubbing  the  dam  site  and  outlet  worfa; 
stripping  dam  site ;  excavating  a  portion  of  the  dredged  channel  in 
front  of  the  intakes  to  the  lake  outlet  conduit ;  completing  the  excava- 
tion of  the  lake  outlet  conduit  trench  and  finishing  the  lake  outlet 
conduit  to  within  70  feet  of  the  end.  The  lake  outlet  conduit  trench 
was  excavated  with  a  drag-line  excavator,  the  depth  of  cut  varying 
from  35  to  55  feet.  The  trench  for  the  conduit  under  the  dam  and 
the  greater  portion  of  the  outlet  channel  below  the  dam  were  com- 
pleted. This  excavation  was  done  with  a  45-ton  steam  shovel  making 
as  many  as  five  cuts  where  the  depth  of  cut  was  a  maximum.  Con- 
crete was  placed  in  the  base  of  the  tower  and  in  the  conduit  through 
the  dam. 

The  cut-off  trench  under  the  dam,  including  the  core-wall  trench, 
was  completed  and  practically  all  the  concrete  placed  in  the  core  wall. 
Some  backfilling  oi  the  conduit  trench  through  the  dam  and  the  cut- 
off trench  was  done  during  the  latter  part  of  the  season.  The  spill- 
way channel  was  cleared,  grubbed,  and  excavated  and  some  paving 
was  placed.  Two  hundred  and  forty-five  thousand  cubic  yards  of 
material  were  excavated  and  5,800  cubic  yards  of  concrete  placed 
during  this  season.  The  season's  work  was  completed  December  20, 
1911. 

Construction  work  was  again  started  March  4,  1912.  During  this 
season  all  features  were  completed.  This  involved  the  placing  of 
])ractically  all  the  embankment  material,  amounting  to  182,000  cubic 
yards;  the  excavating  of  70,600  cubic  yards;  and  the  placing  of  2,500 
cubic  yards  of  concrete  and  8,600  cubic  yards  of  riprap.  The  con- 
struction of  the  embankment  was  commenced  in  April,  1912.  Prac- 
tically all  the  material  was  obtained  from  two  borrow  pits,  one 
located  at  the  east  end  and  one  about  IJ  miles  southeast  of  the  east 
end  of  the  dam.  The  material  was  all  hauled  in  l^-yard  dump  cars 
in  trains  of  12  to  15  cars  drawn  by  9-ton  dinkey  locomotives.  A 
45-ton  steam  shovel  worked  in  the  pit,  w^hich  furnished  the  tight 
material  for  the  upstream  portion  of  the  embankment,  and  a  65-ton 
drag-line  excavator  loaded  the  material  from,  the  gravel  pit.  The 
average  length  of  haul  for  the  dirt  was  1,100  feet  and  for  the  gravel 
3,500  feet. 

After  the  material  was  dumped  from  a  trestle  built  on  the  center 
line  and  to  the  top  of  the  dam,  it  was  spread  with  fresnos,  sprinkled, 
and  rolled.  Rocks  suitable  for  riprap,  obtained  from  the  embank- 
ment material,  were  hauled  to  the  upstream  slope  of  the  dam  and 
placed,  forming  a  2-foot  layer  of  riprap. 

Practically  all  work  in  connection  with  the  dam  and  appurtenant 
structures  was  completed  on  schedule  time,  except  a  few  minor 
details. 

The  timber  on  the  reservoir  site  was  sold  to  F.  C.  Westcott  in  1909, 
but  as  he  did  nothing  toward  carrying  out  the  terms  of  his  contract 
it  was  suspended  in  1912  and  preparations  begun  for  doing  the 
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work  bj  Government  forces.  Work  was  begun  September  23  and 
discontinued  December  1.  During  this  time  about  879,000  feet,  b.  m., 
of  timber  were  cut  and  skidded  to  the  lake,  and  about  163  acres  were 
swamped. 

Clearing  and  logging  operations  were  resumed  in  April,  1913. 
Camps  were  erected  and  the  work  pushed  as  much  as  possible.  Most 
of  the  work  was  done  at  the  lower  end  of  the  lake  and  at  the  nar- 
rows between  the  two  lakes.  In  all  about  5,250,000  feet,  b.  m.,  of 
timber  were  cut  and  skidded  into  the  lake,  and  367  acres  were  cleared. 
The  timber  camps  were  practically  closed  down  at  the  end  of  the 
year.  Work  was  resumed  March  26,  1914.  The  logging  operations 
were  continued  and  consisted  mainly  in  cutting,  bucking,  and  skid- 
ding the  logs  into  the  lake  by  means  of  a  donkey  engine  mounted 
on  a  raft.  A  total  of  5,073,000  feet,  b.  m.,  of  timber  was  put  into 
the  lake  this  season,  making  a  total  of  over  10,000,000  feet,  b.  m., 
to  date.  During  the  year  266  acres  were  cleared.  Numerous  attempts 
were  made  to  dispose  of  the  logs  but  without  much  success.-  A  con- 
tract was  entered  into  for  the  sale  of  cordwood,  which  resulted  in 
the  construction  of  a  small  sawmill  at  Easton  where  the  unmerchant- 
able timber  was  cut  up  into  ties  and  cordwood.  Operations  were 
suspended  about  December  31. 

At  a  board  meeting  held  to  consider  the  cost  of  storage  it  was 
decided  that  it  was  unnecessary  to  continue  with  the  clearing  and 
logging  operations,  except  to  carry  out  the  wood  contract  already 
entered  into.  Therefore,  no  work  has  been  done  since  December, 
1914.  Early  in  the  year  1916  contracts  were  entered  into  for  the  sale 
of  all  logs  stored  in  the  lake  and  at  the  end  of  this  fiscal  year  the 
contractor  was  engaged  in  carrying  out  the  provisions  of  his  contract. 

KEECIIELUS   DAM. 

Keechelus  Dam  is  located  at  the  foot  of  Lake  Keechelus,  in  Kitti- 
tas County,  Wash.  It  is  to  be  of  the  earth  and  gravel  type,  6,500  feet 
long;  maximum  fill  of  68  feet,  and  will  contain  approximately 
611,000  cubic  yards  of  material.  The  top  width  will  be  20  feet,  with 
upstream  slope  3  to  1  and  downstream  slope  2  to  1.  A  wide  cut-off 
trench  will  be  excavated  the  full  length  of  the  dam  and  a  cut-off 
wall  constructed  of  concrete  or  sheet  piling  in  the  bottom  of  this 
trench.  The  depth  of  the  cut-off  varies  from  2  to  25  feet,  the  maxi- 
mum depth  being  under  the  dam  across  the  old  river  channel.  The 
present  lake  level  will  be  lowered  30  feet  by  means  of  the  outlet 
works,  which  will  be  4,300  feet  long,  500  feet  of  which  will  be  a  12  by 
12  feet  horseshoe-type  conduit  under  the  dam  and  the  remaining 
3,800  feet  an  open  channel.  A  spillway,  with  a  weir  crest  length  or 
300  feet,  which  will  discharge  10,000  cubic  feet  per  second  with  a 
4.5-foot  head,  will  be  located  at  the  north  end  of  the  dam  and  ad- 
jacent thereto. 

Early  attempts  were  made  to  obtain  storage  at  this  lake  by  the 
Northern  Pacific,  Yakima  &  Kittitas  Irrigation  Co.,  followed  by  the 
Cascade  Lumber  Co..  Avhich  constructed  a  small  dam  for  logging 
purposes.  In  order  to  provide  temjiorarv  storage  at  Lake  Keechelus 
the  construction  of  a  crib  dam  by  the  Kedamaticm  Service  was 
authorized.     Advertisement  for  projiosals  for  this  work  was  twice 
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made  but  no  satisfactory  bids  were  received,  and  the  construction 
was  undertaken  by  Government  forces  in  the  fall  of  IDOG,  and  was 
completed  on  April  19,  1907.  This  dam  is  of  the  crib  overflow  tyj^e 
with  three  4  by  6  foot  openings  controlled  by  flashboards,  and  raises 
the  lake  level  about  10  feet,  thus  providing  a  storage  capacity  of 
approximately  16,000  acre  feet. 

Active  construction  work  began  August  8, 1912.  A  camp  to  accom- 
modate about  100  men  was  built  and  the  clearing  of  the  dam  site 
started.  In  connection  with  the  construction  of  roads  a  few  small 
areas  were  grubbed  and  stripped,  the  material  being  used  on  the 
roads.  The  camp  was  closed  down  in  December,  1912.  Work  was 
resumed  on  March  20,  1913.  The  camp  was  enlarged  to  accommo- 
date about  600  men.  The  clearing  and  grubbing  of  the  dam  site  and 
borrow  pits  was  completed  early  in  the  season.  The  stripping  of  the 
dam  site  was  finished  early  in  the  fall  and  consisted  in  excavating 
approximately  55,000  cubic  yards  of  material.  The  cut-oflf  trench 
in  the  embanlkment  section  south  of  the  river  was  excavated  with  a 
drag-line  excavator  dumping  the  excavated  material  on  the  upstream 
side  of  the  trench,  where  it  was  later  mixed  with  the  borrow-pit 
material  and  used  in  building  the  embankment.  A  concrete  cut-off 
was  constructed  in  the  bottom  of  the  cut-off  trench.  This  cut-off 
extended  from  2  to  5  feet  below  the  bottom  of  the  trench  and  about 
4  feet  above  the  bottom.  Sheet  piling  was  substituted  for  the  con- 
crete cut-off  in  a  number  of  places. 

The  transporting  plant  lor  handling  embankment  material  was 
practically  completed.  It  consisted  of  a  trestle  to  grade  across  the 
river  section  with  approaches  on  a  2  per  cent  grade  leading  up  to  it 
from  either  side.  The  rest  of  the  track  was  laid  on  the  ground  near 
the  top  of  the  ridge  on  which  the  dam  was  built.  A  small  amount 
of  embankment  material  was  placed  this  season. 

The  original  plans  called  for  a  tunnel  about  3,000  feet  long  on  the 
upper  end  of  tne  outlet  works  connecting  with  deep  water  in  the 
lake.  Below  this  tunnel  was  an  open  channel  2,900  feet  long  con- 
necting with  the  Yakima  River.  This  scheme  of  development  would 
have  lowered  the  lake  surface  about  50  feet.  In  May  work  was  begun 
on  the  shafts,  one  at  either  end  of  the  proposed  tunnel.  The  shaft 
at  the  lower  end  was  later  abandoned  and  an  adit  constructed  about 
1,100  feet  from  the  lower  end.  The  shaft  and  adit  were  completed 
and  four  tunnel  headings  started.  Heavy  ground  under  high  pres- 
sure was  encountered  and  after  a  meeting  of  a  board  of  consulting 
engineers  the  tunnel  scheme  was  abandoned. 

Very  little  work  was  done  at  the  spillway  site  during  the  year  and 
construction  work  came  to  a  close  December  24.  The  work  done  this 
season  involved  the  clearing  and  grubbing  of  35  acres,  excavation  of 
207,000  cubic  yards,  and  placing  of  1,000  cubic  yards  of  concrete  and 
7,800  cubic  yards  of  embankment  material. 

Construction  work  was  again  started  March  15,  1914.  The  first 
w^ork  done  was  to  complete  the  cut-off  trench  south  of  the  river. 
Sheet  piling  was  driven  in  the  bottom  of  this  trench  for  a  cut-off. 
The  excavation  of  the  cut-off  trench  on  the  dam  site  north  of  the 
river  was  also  completed  late  in  the  fall.  The  concrete  cut-off  in 
the  bottom  of  the  trench  was  also  completed. 

The  embankment  work  was  started  early  in  April  and  continued 
throughout  the  season.  The  working  area  was  confined  to  the  sec- 
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tion  south  of  the  river.  After  the  outlet  tunnel  was  abandoned  the 
rc\'ised  j^Ians  called  for  an  open  channel  located  for  the  most  part 
in  the  old  river  bed  and  connecting  at  tlie  lower  end  to  the  outlet 
channel  excavated  in  1913,  extending  from  the  proposed  tunnel  out- 
let to  the  river.  The  general  method  adopted  was  to  dredge  about 
2,800  feet  of  the  channel  and  excavate  the  remainder  with  a  drag-line 
excavator.  The  drag  line  completed  its  work  early  in  September,  and 
the  dredge  worked  continuously  from  June  16  to  the  ena  of  the  year. 
Some  work  was  done  at  the  spillway  site,  excavating  the  spillway 
approach  channel,  and  during  the  latter  part  of  the  season  the  steam 
shovel  was  used  in  excavating  rock  from  the  spillway  site  for  riprap 
purposes. 

During  this  season  the  principal  items  of  work  accomplished  were: 
Clearing,  12  acres;  excavation,  290,000  cubic  yards;  embankment, 
I70i)00  cubic  yards;  riprap,  10,500  cubic  yards;  and  concrete,  720 
cubic  yards. 

Actual  construction  Avork  began  March  1, 1915,  although  the  dredg- 
ing operations  were  continued  throughout  the  winter.  The  work  of 
constructing  the  outlet  works  under  the  embankment  was  started 
early.  Two  cofferdams  and  a  diversion  flume  were  constructed  at 
the  site  and  excavation  for  the  conduit  was  begun  early  in  June. 
The  material  was  excavated  by  hand,  loaded  into  skips,  and  hoisted 
out  of  the  channel.  This  work  was  rushed  as  much  as  possible,  three 
shifts  being  used.  The  excavation  for  the  gate  tower  was  being  done 
along  with  the  hand  work  above  referred  to. 

Concreting  operations  were  begun  about  the  middle  of  June  and 
continued  to  the  end  of  the  fiscal  year. 

All  excavation  for  the  core  wall  was  completed  in  1914  except  the 
section  across  the  old  river  channel.  This  work  was  started  soon 
ajFter  the  cofferdams  and  diversion  flume  were  completed.  The  work 
consisted  of  building  a  concrete  core  wall  in  a  trench  which  extended 
about  24  feet  below  the  subgrade  of  the  conduit.  Excavation  of  the 
trench  was  started  late  in  the  fiscal  year. 

Early  in  April  the  placing  of  the  material  in  the  embankment  was 
started  and  this  work  was  progressing  nicely  at  the  end  of  the  fiscal 
year. 

The  placing  of  riprap  on  the  upstream  face  of  the  dam  was  started 
April  2;  rock  excavated  from  the  spillway  site  was  used  for  this 
purpose. 

A  contract  was  made  on  February  1, 1909,  with  the  Flanagan  Min- 
ing Co.  for  the  removal  of  the  merchantable  timber  on  the  reservoir 
area  of  Lake  Keechelus.  The  total  estimated  amount  of  timber  to  be 
cut  was  28,000,000  feet,  b.  m.,  and  a  period  of  10  years  was  provided 
for  its  completion.  During  the  years  1909-1913,  inclusive,  the  con- 
tractor cut  but  1,216,000  feet,  b.  m.  No  more  work  was  done  up  to 
the  end  of  the  fiscal  year  1915. 

CLEALUM  DAM. 

Lake  Clealum  is  located  on  Clealum  Eiyer  at  an  altitude  of  2,100 
feet  above  sea  level.  An  earth  fill  dam  with  a  maximum  height  of 
120  feet,  a  crest  length  of  700  feet,  and  a  volume  of  426,000  cubic  yards 
will  be  built  at  the  outlet  of  the  lake.  An  outlet  tunnel  approximately 
2i  miles  long  will  be  built  from  the  lake  to  the  Yakima  River,  thereby 
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obtaining  117,500  acre-feet  of  substorage.  Two  spillways,  each  210 
feet  long,  will  provide  for  an  overflow  of  18,000  second-ieet.  The 
storage  capacity  when  completed  will  be  501,000  acre-feet. 

Surveys  and  cutting  of  timber  ior  the  construction  of  a  dam  at 
Lake  Clealum  were  undertaken  by  the  Northern  Pacificj  Yakima  & 
Kittitas  Irrigation  Co.,  and  by  the  Washington  Irrigation  Co.  In 
March,  1905,  the  construction  of  a  low  crib  dam  was  begun  by  the 
Union  Gap  Irrigation  Co.,  but  this  dam  was  destroyed  by  the 
Washington  Irrigation  Co.  Agreements  with  these  companies  were 
made  by  the  Reclamation  Service  and  plans  were  prepared  for  a  tem- 
])orary  crib  dam  similar  to  that  at  Lake  Keechelus.  As  no^ satisfac- 
tory proposals  for  the  work  were  received,  construction  was  begun 
by  Government  forces  in  the  fall  of  1906  and  completed  November  9, 
1907.  This  dam  is  of  the  crib  overflow  type  with  a  spillway  200  feet 
long  and  five  4  by  6  foot  openings  controlled  b^  nashboards,  and 
raises  the  level  of  the  lake  about  12  feet,  thus  providing  a  storage  ca- 
pacity of  about  24,000  acre- feet.  The  construction  of  the  large  per- 
manent dam  will  be  undertaken  when  funds  are  available  and  the 
storage  capacity  is  required. 

TIETON   (M'aLUSTER  BCEADOWS)   DAM. 

The  proposed  Tieton  Reservoir  is  located  on  the  Tieton  River  at 
McAllister  Meadows  at  an  altitude  of  2,800  feet  above  sea  level.  The 
reservoir  will  be  formed  by  constructing  a  dam  195  feet  in  height 
and  1,000  feet  long,  which  will  contain  991,000  cubic  yards.  A  spill- 
way with  a  weir  350  feet  long  will  be  constructed  in  rock  at  the  north 
end  of  the  dam.  The  outlet  works  will  consist  of  a  tunnel  1,500  feet 
long  through  the  solid  rock  cliff  at  the  north  end  of  the  dam;  suit- 
able gate  control  will  be  provided.  The  capacity  of  the  reservoir 
when  completed  will  be  185,000  acre- feet. 

Surveys  were  first  made  in  1909  and  additional  investigation  work 
was  done  during  1909  and  1914.  Preliminary  plans  have  been  com- 
pleted and  approved. 

Construction  During  Fiscal  Tear  1916. 

KachesSj  Clealum^  and  Tieton  Dams. — ^No  construction  work  was 
done  at  the  dam  sites  during  the  year.  Operation  and  maintenance 
of  the  permanent  dam  at  Lake  Kachess  and  the  crib  dam  at  Lake 
Clealum  were  continued  throughout  the  year. 

Keechelus  Dam. — During  the  year  all  the  concrete  was  placed  in 
the  conduit  through  the  dam,  and  the  gate  tower  was  completed  to 
elevation  2482.  The  back  filling  of  the  conduit  trench  was  65  per 
cent  completed  at  the  end  of  the  year. 

The  excavating  of  the  core  wall  trench  across  the  river  section  was 
completed  August  11.  1915,  and  concreting  operations  started  soon 
after.  At  the  end  oi  the  nscal  year  all  concrete  was  placed  in  the 
core  wayy,  which  included  the  raising  of  the  wall  to  a  point  about  36 
feet  above  the  conduit  subgrade. 

Embankment  material  was  placed  when  weather  conditions  would 
permit  By  the  end  of  the  year  the  dam  south  of  the  river  was  com- 
pleted for  a  distance  of  3,200  feet  and  approximately  1,200  feet  north 


Digitized  by 


Google 


456      FIFTEENTH  ANNUAL  REPORT  OF  EECLAMAtlON   SERVICE. 

of  the  river  were  approximately  up  to  grade,  leaving  about  2,000  feet 
yet  to  be  completed. 

On  account  of  striking  solid  rock  in  the  borrow  pit  for  tight  ma- 
terial, a  new  pit  was  opened  up  late  in  the  season  of  1916.  The  plac- 
ing of  riprap  on  the  upstream  face  of  the  dam  was  done  throughout 
the  year,  except  during  the  winter;  this  work  practically  kept  pace 
with  the  embankment. 

The  only  work  done  at  the  spillway  site  was  the  excavation  of  rock 
to  be  uf^ed  for  riprap  on  the  dam. 

The  work  accomplished  during  the  year  was  as  follows:  Excava- 
tion, 167,630  cubic  yards;  concrete,  5,689  cubic  yards;  embankment, 
147,590  cubic  yards,  and  riprap  13,590  cubic  yards. 

The  Keechelus  dam  is  86  per  cent  completed. 

Clearing  I'eservair  sites. — The  portion  of  the  reservoir  areas  at 
Bumping  Lake,  Clealum,  Kachess,  and  Keechelus  Lakes  that  will  be 
submerged  by  reason  of  the  construction  of  the  permanent  dams  is 
covered  v^ith  a  heavy  growth  of  timber  which  is  to  be  removed  be- 
fore the  water  is  raised.  The  clearing  of  the  area  at  Bumping  Lake 
is  completed.  Work  of  clearing  the  Kachess  reservoir  site  was  sus- 
pended at  the  end  of  the  season  of  1914,  after  approximately 
10,000,000  feet,  b.  m.,  of  timber  had  been  cut  and  put  into  the  lake. 
Approximately  650  acres  were  cleared. 

At  Lake  Keechelus  during  1915  negotiations  were  begun  which  re- 
sulted in  a  cancellation  of  the  contract  with  the  Flanagan  Lumber  Co., 
which  had  the  contract  for  clearing  the  reservoir.  This  contract  of 
rescission  was  approved  on  October  23,  1915,  and  permission  given 
to  readvertise  the  work.  Bids  were  opened  on  December  1,  1915,  but 
were  all  rejected  and  authority  given  to  carry  out  the^work  with  Gov- 
ernment forces.  On  June  19  a  contract  with  the  Kittitas  Lumber 
Co.  was  approved  by  the  department  whereby  all  merchantable  timber 
is  to  be  taken  by  the  company  and  paid  for  at  the  prevailing  rates 
for  logs  on  Puget  Sound.  The  company  has  begun  the  erection  of 
a  sawmill  at  the  lake,  and  all  logs  will  be  manufactured  into  lumber. 
At  the  close  of  the  fiscal  year  both  the  clearing  and  logging  were 
well  started,  and  approximately  41  acres  had  been  cleared. 

The  clearing  at  Lake  Clealum  is  being  done  under  contract  with 
the  Roslyn  Lumber  Co.  Approximately  1,493,000  feet,  b.  m.,  were 
cut  and  sawed. 

Board  Meetings. 

July  17,  1909,  at  Bumping  Lake,  Wash.  Personnel :  A.  P.  Davis, 
chief  engineer ;  D.  C.  Henny,  consulting  engineer ;  and  C.  H. 
Swigart,  supervising  engineer.  Subject :  Investigation  of  conditions 
at  the  dam  and  metnod  of  construction. 

January  14,  1911,  at  North  Yakima,  Wash.  Personnel:  A.  P. 
Davis,  chief  engineer;  D.  C.  Henny,  consulting  engineer;  C.  H. 
Swigart,  supervising  engineer;  and  E.  H.  Baldwin,  project  engineer. 
Subject :  Study  of  investigations  and  designs,  Keechelus  Dam. 

February  1*6  to  25,  1912,  at  North  Yakima,  Wash.  Personnel: 
A.  P.  Davis,  chief  engineer;  D.  C.  Henny,  consulting  engineer; 
H.  N.  Savage,  supervising  engineer;  and  E.  H.  Baldwin,  project 
engineer.  Subject:  Problems  relating  to  storage  unit  and  particu- 
larly the  development  of  Keechelus  Reservoir. 
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July  15,  1913,  at  Meadow  Creek,  Wash.  Personnel :  A.  P.  Davis, 
chief  engineer;  D.  C.  Henny,  consulting  engineer;  C.  H.  Swigart, 
supervising  engineer;  and  C.  E.  Crownover,  project  engineer.  Sub- 
ject :  Gate  control  and  tunnel  operations,  Keechelus  Dam. 

December  15,  1913,  at  Meadow  Creek,  Wash.  Personnel:  D.  C. 
Henny  and  A.  J.  Wiley,  consulting  engineers;  C.  H.  Swigart,  super- 
vising engineer;  and  C.  E.  Crownover,  project  engineer.  Subject: 
Keechelus  outlet  works  and  abandoning  tunnel  construction. 

June  18,  1914,  at  Meadow  Creek,  WaiSi.  Personnel:  D.  C.  Henny, 
consulting  engineer;  E.  McCuUoh  and  C.  E.  Crownover,  project 
engineers.  Subject:  Flanagan  Lumber  Co.  contract  for  removal  of 
timber  at  Lake  Keechelus. 

February  21  to  27,  1915,  at  North  Yakima,  Wash.  Personnel: 
D.  C.  Henny  and  A.  J.  Wiley,  consulting  engineers;  C.  H.  Swigart, 
supervising  engineer ;  and  C.  E.  Crownover,  project  engineer.  Sub- 
ject: Storage  cost  division. 

April  21  to  24,  1915,  at  North  Yakima,  Wash.  Personnel:  D.  C. 
Henny  and  A.  J.  Wiley,  consulting  engineers;  F.  Teichman,  engi- 
neer; C.  H.  Swigart,  supervising  engineer;  and  C.  E.  Crownover, 
project  engineer.    Subject :  Keechelus  Keservoir  outlet  control. 

SUNNYSIDE  UNIT. 

History  of  Construction  and  Engineering  Features.    * 

SUNNYSIDE  CANAL  SYSTEM. 

The  Sunnyside  Canal  system  was  acquired  by  purchase  from  the 
Washington  Irrigation  Co.  in  December,  1905.  The  system  at  that 
time  consisted  of  a  movable  diversion  dam  and  wooden  headworks 
structure;  a  main  canal  about  56  miles  long;  two  main  laterals  with 
a  total  length  of  about  25  miles;  about  50  miles  of  smaller  laterals; 
a  telephone  system  of  about  58  miles  of  line;  a  wasteway  at  mile  17  on 
the  Main  Canal  known  as  the  Zillah  wasteway;  eight  houses  for 
canal  riders;  and  a  headquarters  building  in  the  town  of  Zillah.  The 
Main  Canal  had  a  maximum  capacity  of  650  second-feet,  decreasing 
gradually  to  a  capacity  of  50  second-feet  at  the  end.  All  structures 
along  the  Main  Canal  and  throughout  the  distribution  system  were 
of  wood  and  in  a  poor  state  of  repair.  The  system  as  purchased 
was  deemed  sufficient  to  irrigate  approximately  65,000  acres  of  land, 
of  which  about  36,000  acres  were  under  cultivation. 

Since  the  acquisition  of  the  system  by  the  United  States,  it  has  been 
gradually  extended  and  enlarged  until  it  now  embraces  about  60 
miles  of  main  canal,  with  a  capacity  of  1,200  second-feet  at  the  in- 
take and  157  second-feet  at  the  end ;  50  miles  of  branch  canals  with 
capacities  varying  from  80  second-feet  to  190  second-feet;  460  miles 
of  laterals  and  sublaterals  of  capacities  of  30  second-feet  or  less ;  three 
main  canal  wasteways  at  miles  17,  37,  and  60,  respectively;  124 
miles  of  telephone;  17  houses  for  canal  riders;  the  old  headquarters 
building  at  Zillah;  and  the  present  headquarters  buildings  at  Sunny- 
side.  The  present  irritable  area  is  110,828  acres,  of  which  about 
92.000  acres  are  irrigable  by  gravity  flow  from  the  main  canal,  and 
the  balance  by  pumping  plante,  the  power  for  which  is  developed  at 
various  points  in  the  gravity  system. 
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DIVERSION  DAM. 

The  first  work  of  the  Reclamation  Service  was  the  construction 
of  a  new  concrete  diversion  dam  across  the  Yakima  River  at  the 
Main  Canal  intake.  This  dam  is  of  the  ogee  type,  8.5  feet  high,  20 
feet  wide  including  the  apron,  and  500  feet  long.  A  fish  ladder  and 
sluiceway  are  provided  near  the  north  abutment.  The  work  in- 
volved the  construction  of  an  earth  levee  about  1  mile  in  length  con- 
taining 18,000  cubic  yards  of  material.  The  old  masonry  gate 
house  was  raised  and  enlarged,  and  concrete  headworks  built  for  the 
canal  consisting  of  six  cast-iron  gates  6  feet  square,  supplemented 
by  emergency  gates  of  the  Taintor  type.  This  work  was  started 
in  October,  1906,  and  completed  in  October,  1907.  The  work  was 
done  by  Government  forces  and  was  seriously  hampered  and  delayed 
by  a  very  heavy  flood  in  the  river  in  November,  1906,  and  by  higli 
water  from  May  to  July,  1907. 

ENLARGEMENT  AND  EXTENSION  OF  MAIN  CANAL. 

The  enlargement  and  extension  as  originally  planned  of  the  Main 
Canal  contemplated  the  irrigation  of  100,000  acres,  with  a  main  canal 
capacity  of  1,076  second-feet  at  the  intake  and  57  second-feet  at  the 
end.  This  work  was  started  in  1908  and  completed  in  1912.  The 
enlargement  of  the  Main  Canal  from  the  intake  to  mile  20.6  was  done 
with  a  Bucyrus  elevator  dredge  of  the  floating  type,  which  started 
work  in  November,  1909,  and  was  operated  continuously  until  Au- 
gust, 1911,  when  the  dredge  was  dismantled.  From  mile  20.6  to  mile 
43  the  enlargement  of  the  canal  was  accomplished  by  a  Lidgerwood- 
Crawford  drag-line  excavator,  which  started  work  in  February, 
1909,  and  whidi  was  operated  continuously  until  September,  1911, 
when  the  work  of  this  machine  was  finished.  These  machines  were 
operated  by  Government  forces.  The  raising  and  strengthening  of 
the  canal  banks  throughout  the  entire  length  of  canal  and  the 
removal  of  such  material  as  was  inaccessible  to  the  machines  or 
which  could  not  be  handled  by  them,  as  well  as  the  enlargement  of 
the  canal  below  mile  43,  were  done  with  teams.  The  teamwork  was 
largely  done  by  Government  forces  in  the  nonirrigation  season  dur- 
ing the  years  1909  to  1912,  inclusive.  The  extension  of  the  Main 
Canal  to  mile  69.6  was  done  in  1908  by  teamwork  under  contract. 
At  the  same  time  the  distf  ibution  system  to  serve  the  area  under  this 
extension  and  a  concrete  overflow  weir  at  the  end  of  the  canal,  50 
feet  in  len^h,  discharging  into  a  natural  drainage  channel  leading 
to  the  Yakima  River,  were  built  by  Government  forces. 

In  1914,  because  of  the  contemplated  extension  of  the  Main  Canal 
to  Benton  City  to  serve  lands  in  the  Sunnyside  irrigation  district, 
and  the  contemplated  construction  of  the  pumping  plants  to  serve 
lands  in  the  Smpes  Mountain,  Outlook,  and  Grandview  irrigation 
districts,  it  was  determined  to  further  enlarge  the  Main  Canal  to  1,200 
second-feet  capacity  at  the  intake  and  157  second-feet  at  mile  59.6. 
To  obtain  this  increased  capacity  in  the  Main  Canal  from  the  intake 
to  mile  50.5,  it  was  decided  to  provide  for  an  increased  velocity  in 
the  canal  by  riprapping  with  loose  gravel  those  portions  of  the  canal 
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banks  where  erosion  was  apt  to  occur.  From  mile  50.5  to  mile  59.6 
an  actual  enlargement  of  the  canal  by  teams  wa«  necessitated.  Pro- 
vision was  made  for  use  of  flashboards  on  the  diversion  dam  to  give 
the  increased  capacity  at  the  Main  Canal  intake;  the  wooden  flume 
at  mile  55  was  replaced  by  a  steel  flume  of  greater  capacity,  and  the 
overflow  weir  at  mile  59.6  increased  to  75  feet  in  length.  The  enlarge- 
ment of  the  canal  and  the  erection  of  the  structures  were  accom- 
plished by  Government  forces  during  the  period  from  November, 
1914,  to  March,  1915.  About  11  miles  of  canal  bank  were  riprapped 
during  this  same  interval  and  about  3  miles  in  the  following  winter. 
The  gravel  for  riprapping  was  furnished  and  hauled  by  contract; 
the  preparation  of  canal  banks  and  the  placing  of  the  gravel  were 
done  by  Government  forces. 

The  enlargement  of  the  Main  Canal  made  necessary  changes  in 
the  hydraulic  gradient.  To  meet  this  and  to  replace  such  wooden 
checks  as  existed,  vertical  drops  from  2  to  3  miles  apart  were 
planned.  The.se  structures  were  built  of  reinforced  concrete  and 
were  divided  into  bays  by  steel  brackets  anchored  on  concrete  piers 
and  providing  for  the  use  of  wooden  flashboards  in  the  operation 
of  the  canal.  It  was  also  determined  to  replace  all  of  the  wooden 
turnouts  by  turnouts  of  more  permanent  construction.  There  were 
approximately  200  turnouts,  four  with  capacities  in  excess  of  50 
second-feet;  fourteen  with  capacities  of  10  to  50  second-feet;  the 
remainder  with  less  than  10  second-feet  capacity.  The  larger  turn- 
outs were  built  of  reinforced  concrete  with  cast-iron  gates;  the 
smaller  ones  of  concrete  and  steel  pipe  with  structural  steel  gate 
frame  projecting  into  the  water  section.  To  provide  for  runoff 
from  the  hills  above  the  Main  Canal,  nine  large  concrete  and  tile 
culverts  were  constructed  under  the  canal.  The  enlargement  of  the 
canal  also  made  necessary  the  reconstruction  of  14  highway  bridges. 
All  of  the  various  structures  connected  with  the  canal  enlargement 
and  betterment  were  built  by  Government  forces  during  the  non-. 
irrigation  seasons  of  1907-1915,  inclusive.  In  1910  the  construction 
of  ftie  Oregon- Washington  Railroad  &  Navigation  Co.  made  neces- 
sary the  relocation  and  reconstruction  of  about  one-half  mile  of 
Mam  Canal  at  mile  48.5.  including  the  construction  of  a  reinforced 
concrete  check;  this  work  was  done  by  the  railroad  forces. 

ZILLAH  WASTEWAY. 

At  the  time  of  purchase  of  the  canal  system  the  Zillah  wasteway 
at  mile  17  on  the  Main  Canal  was  a  wooden  structure  with  flashboard 
control  at  the  canal.  From  the  canal  to  the  river,  approximately 
2,000  feet  away,  an  open  channel,  except  for  500  feet  of  concrete 
conduit,  had  been  cut.  This  was  replaced  by  a  concrete  and  wooden 
chute  extending  from  the  canal  to  the  river  and  a  reinforced  concrete 
check  and  diversionpool  constructed  at  the  place  of  diversion  from 
the  Main  Canal.  Tne  headworks  consist  of  five  turbine-operated 
gates  set  below  the  grade  of  the  canal,  and  are  designed  to  take  the 
full  flow  of  the  Main  Canal  at  this  point.  This  structure  was 
started  in  the  spring  of  1907  and  completed  in  February,  1908;  the 
work  was  done  by  Government  forces. 
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filTLPHUR  CREEK  WASTEWAY. 

To  provide  aditional  means  of  relief  for  the  Main  Canal  in  times 
of  emergency,  and  also  to  provide  the  main  drain  for  the  reclama- 
tion of  the  water-logged  lands  in  the  vicinity  of  Sunnyside,  it  was 
determined  to  build  the  Sulphur  Creek  wasteway.  Under  date  of 
February  '28,  1908,  a  report  was  submitted  by  a  board  of  engineers 
consisting  of  E.  G.  Hopson,  C.  H.  Swigart,  and  E.  McCulloh,*  rela- 
tive to  the  construction  of  this  feature. 

Sulphur  ('reek  wasteway  leaves  the  Main  Canal  at  mile  36.80. 
The  headworks  consist  of  three  turbine-operated  gates,  taking  water 
from  a  concrete  pool  below  a  check  in  the  Main  Canal.  The  iSrst 
6,000  feet  are  of  semicircular  cross  section  built  of  reinforced  con- 
crete. An  earth  section  then  extends  southerly  some  8  miles  through 
the  Sunnyside  district  to  the  Yakima  River.  The  greater  part  of 
this  section  is  lined  with  wooden  cunette  to  maintain  the  alignment 
and  grade  and  prevent  excessive  erosion.  The  excessive  grade  in 
the  earth  section  is  taken  up  by  19  concrete  drops.  The  depth  of 
the  section  is  from  8  to  12  feet,  as  it  is  designed  to  act  also  as  an  outlet 
for  drainage  ditches,  serving  approximately  25,000  acres. 

Contract  for  the  construction  of  the  lined  section  was  executed  in 
August,  1909,  and  this  portion  of  the  work  was  completed  by  the 
contractor  in  December,  1910.  The  headworks  and  check  in  the 
Main  Canal  at  this  point  were  built  by  Government  forces  in  1910. 
A  contract  for  the  excavation  of  the  earth  section  was  executed 
August  16,  1908,  but  the  contractors  abandoned  the  work  in  June, 
1909,  and  the  contract  was  suspended  June  19,  1909.  Another  con- 
tract was  entered  into  for  its  completion  June  30,  1909,  but  the  con- 
tractor abandoned  the  work  June  27,  1910.  This  contract  was  then 
suspended  and  plans  made  to  complete  the  work  by  Government 
forces.  The  excavation  was  completed  by  Government  forces  in 
September,  1910,  and  the  structures  in  November,  1910. 

SNIPES   MOUNTAIN   CANAL. 

The  Snipes  Mountain  Canal,  diverting  from  the  Main  Canal  at 
mile  30,  was  the  larger  of  the  two  main  laterals  existing  when  the 
system  was  ])inchase(l.  This  canal  is  about  12  miles  in  length  and, 
with  its  branches,  is  designed  to  irrigate  approximately  13,000  acres 
of  land.  The  earth  section  was  enlarged  by  teamwork  from  a 
maximum  capacity  of  90  second-feet  to  a  maximum  capacity  of  190 
second-feet.  All  wooden  structures  were  replaced  by  permanent 
structures,  additional  drops  and  turnouts  built,  and  the  reach  from 
mile  2.3  to  3.3  lined  with  concrete.  Nine  miles  of  the  canal  enlarge- 
ment and  three  of  the  reinforced  concrete  drops  were  built  by  con- 
tract forces  and  the  remainder  of  the  work  by  Government  forces. 
The  enlargement  of  the  canal,  the  installation  of  new  structures, 
and  the  replacement  of  old  structures  were  started  in  1910  and  con- 
tinued at  intervals  as  the  development  of  the  lands  under  this  canal 
necessitated  greater  capacity ;  the  work  was  completed  in  1915.  The 
concrete  lining  was  done  in  November  and  December,  1915.  The 
concrete  headworks  were  built  jointly  with  a  check  in  the  Main 
Canal  at  the  point  of  diversion  in  the  winter  of  1910-11. 
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MABTON   CANAL. 

The  Mabton  Canal,  diverting  from  the  Main  Canal  at  mile  50.35, 
serves  about  10,000  acres  lying  south  and  on  the  opposite  side  of  the 
Yakima  River  from  the  main  project.  This  canal  consists  of  1.5 
miles  of  open  feeder  canal ;  about  3  miles  of  reinforced  concrete  and 
wood  stave  pipe;  and  10  miles  of  main  lateral  with  the  necessary 
distribution  system.  The  river  crossing  is  accomplished  by  means 
of  48-inch  diameter  wood  stave  pipes  placed  beneath  the  river  bed, 
operating  under  a  maximum  head  of  170  feet.  This  feature  was 
included  in  the  report  of  February  24,  1908,  of  a  board  of  engineers 
composed  of  E.  G.  Hopson,  C.  H.  Swigart,  and  E.  McCuUoh,  and 
construction  was  authorized  April  27,1908.  The  feeder  canal,  siphon, 
and  main  lateral  with  a  small  portion  of  the  distribution  system  were 
completed  prior  to  the  irrigation  season  of  1909.  The  wood  stave 
pipes  and  main  lateral,  including  nine  large  wooden  flumes,  were 
Duilt  by  contract  forces;  the  remainder  of  the  work  was  done  by 
Government  forces.  Following  this  work  the  distribution  system  on 
this  division  was  constructed  as  warranted  by  the  development  of 
the  land  and  was  finally  completed  in  1912. 

PROSSER  CANAL. 

The  Prosser  Canal,  diverting  from  the  Main  Canal  at  mile  55, 
serves  about  3,000  acres  on  the  south  side  of  the  Yakima  Kiver.  This 
canal  consists  of  a  feeder  canal  about  one-half  mile  long,  about  2 
miles  of  30J-inch  concrete  and  wood  stave  pipe,  carried  across  the 
Yakima  River  by  a  steel  bridge,  and  about  4  miles  of  main  lateral 
with  the  necessary  distribution  system.  This  work  was  authorized 
in  the  fall  of  1910,  and  the  bridge,  pipe  line,  and  main  laterals,  in- 
cluding two  steel  flumes,  were  completed  in  the  spring  of  1911 ;  the 
distribution  system  was  completed  the  following  summer.  All  of  this 
work  was  done  by  Government  forces  except  the  construction  of  the 
wood  stave  pipe  line  and  the  fabrication  and  erection  of  the  steel 
bridge  spans. 

BENTON    EXTENSION. 

October  6,  1914,  contract  was  signed  with  the  Sunnyside  irriga- 
tion district  whereby  the  Sunnyside  Canal  was  extended  eastward 
some  14  miles  in  order  to  deliver  water  to  about  4,600  acres  tributary 
to  Benton  City.  This  extension,  known  as  the  Benton  Canal,  con- 
sisted of  the  construction  of  a  canal  W'ith  a  maximum  capacity  of  75 
second-feet  14  miles  long,  including  six  wood  stave  pipe  siphons  from 
40  to  48  inches  diameter,  two  steel  flumes,  and  those  portions  of  the 
distribution  system  with  a  capacity  in  excess  of  10  second-feet.  The 
excavation  was  done  by  men  and  teams  under  contract,  the  wood 
stave  pipes  and  flumes  were  built  by  contract,  and  all  concrete  work 
and  the  installation  of  small  structures  by  Government  forces.  This 
construction  was  completed  in  May,  1915,  having  been  materially 
delayed  by  the  severe  winter  of  1914-15.  Water  was  delivered  to  the 
district  in  June,  1915. 
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November  16, 1914,  ccmtract  was  signed  with  the  Snipes  Mountain 
irrigation  district  involving  the  construction  of  the  necessary  pump- 
ing plants  and  lateral  system  for  the  irrigation  of  about  1,915  acres 
of  land  west  of  Sunnyside  and  adjacent  to  and  above  gravity  flow 
from  the  Snipes  Mountain  Canal.  The  distribution  system  consists 
of  about  2^  miles  of  small  open  ditches  lined  with  concrete  and  about 
10  miles  of  vitrified  clay  and  wood  pipe  lines  and  concrete  distribu- 
tion structures,  all  of  which  were  built  by  Government  forces,  except 
the  excavation  for  the  main  lateral,  which  was  done  by  contract.  The 
work  on  the  distribution  system  was  entirely  completed  June  15, 
1915.  Two  pumping  plants  were  constructed,  located  at  miles  6.42 
and  9.04  on  Snipes  Mountain  Canal,  and  known  as  Hillcrest  and 
Snipes  Mountain  pumping  plants. 

The  Hillcrest  plant  consists  of  one  unit,  a  four-stage,  vertical  type 
direct  connected  to  turbine  centrifugal  pump  of  approximately  82 
horsepower  installed  in  a  reinforced  concrete  house.  The  drive  head 
is  32  feet,  delivery  head  112  feet,  with  24:  inches  diameter  penstock 
170  feet  long,  and  10-inch  delivery  pipe  170  feet  long,  both  of 
inserted  joint  wood  stave  pipe. 

The  Snipes  Mountain  plant  consists  of  two  units,  both  vertical 
type,  direct  connected  to  turbine  centrifugal  pumps,  one  12-inch  two 
stage  of  360  horsepower  and  one  8-inch  single  stage  of  140  horse- 
power installed  in  a  reinforced  concrete  pump  house.  The  drive 
head  is  64  feet,  the  delivery  head  190. 

The  penstock  is  a  60-inch  diameter  continuous  wood  stave  pipe 
1,000  feet  long.  The  delivery  pipe  is  also  of  continuous  wood  stave 
construction,  30  inches  diameter,  3,400  feet  long,  with  a  maximum 
head  of  260  feet;  both  pipes  are  built  above  ground  on  concrete 
pedestals. 

At  the  Hillcrest  plant  the  pump  house,  penstock,  and  delivery  lines 
were  built  by  Government  forces;  the  machinery  was  furnished 
under  ccmtract.  Construction  of  this  plant  was  started  in  June,  1915, 
and  completed  in  October,  1915,  when  the  pump  was  tested  and 
placed  in  operation.  At  the  Snipes  Mountain  unit  the  pump  house, 
concrete  lined  by-pass,  and  pedestals  were  built  by  Government 
forces;  the  machinery  and  wood  pipe  lines  were  furnished  by  con- 
tract. Construction  work  was  started  February  2,  1915,  and  com- 
pleted May  21,  when  the  first  water  was  delivered  to  the  district. 

OUTLOOK  IRRIGATION  DISTRICT. 

November  23,  1914,  contract  was  signed  with  the  Outlook  irriga- 
tion district  providing  for  the  construction  of  the  necessary  pumping 
plant  and  distribution  system  for  the  irrigation  of  about  4,500  acres 
of  land  adjacent  to  and  above  the  main  canal  due  north  of  Outlook. 
The  distribution  system  consists  of  about  13  miles  of  lateral  lined 
with  concrete,  about  7  miles  of  vitrified  clay,  wood,  and  steel-pipe 
lines,  and  the  necessary  earth  ditches,  flumes,  and  structures  for 
delivery  of  water  to  eacn  40-acre  tract.  All  work  on  the  distribution 
system  was  done  by  Government  forces  and  was  completed  in  May, 
1916. 
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The  pumping  plant  for  this  district  is  located  at  mile  30.25  on  the 
Main  Canal  at  the  head  of  Snipes  Mountain  Canal  and  consists  of 
two  units,  both  single-stage  vertical  type  direct  connected  to  turbine 
centrifugal  pumps,  one  of  500  horsepower  and  one  of  220  horsepower, 
installed  in  a  reinforced  concrete  house.  The  drive  head  is  45  feet, 
delivery  head  109  feet.  The  two  penstocks  are  of  reinforced  con- 
crete, and  the  delivery  pipe  continuous  wood  stave  46-inch  diameter, 
3,800  feet  long,  built  above  ground  on  concrete  pedestals. 

The  machinery  was  furnished  under  contract;  the  installation  by 
Government  forces  was  completed  in  December,  1915. '  Operation  of 
the  plant  was  started  in  April,  1916,  and  the  small  unit  placed  in 
service.  Upon  attempting  to  operate  the  largje  unit  the  pump  casting 
broke.  Temporary  repairs  were  made  permitting  the^  operation  for 
1916  of  this  unit  pending  its  complete  repair.  The  delivery  pipe  was 
built  under  contract  and  was  iSnished  June  29,  1915.  The  power 
house,  penstocks,  and  tailrace  excavation  were  completed  by  Gov- 
ernment forces  in  March,  1916. 

Construction  During  Fiscal  Year. 

The  construction  work  during  the  fiscal  year  1916  consisted  of  the 
extension  of  the  distribution  system  for  lands  just  completing  water- 
right  application,  the  construction  of  turnouts  and  deliveries  from 
the  Mam  Canal,  the  placing  of  gravel  riprap  along  the  Main  Canal 
from  mile  0  to  mile  50,  the  lining  of  Snipes  Mountain  Canal  from 
mile  2.3  to  3.3,  the  lining  with  concrete  of  a  portion  of  the  Benton 
Canal  for  the  Sunnyside  irrigation  district,  the  completion  of  the 
pumping  plant  and  lateral  system  for  the  Outlook  irrigation  district, 
and  the  completion  of  the  pumping  plants  for  the  Smpes  Mountain 
irrigation  district. 

Extension  of  distribution  system.— The  extension  of  the  distribu- 
tion system  consisted  of  the  construction  of  small  laterals,  flumes,  pipe 
lines,  and  wood  structures  necessary  to  carry  water  from  existing 
canals  or  laterals  to  the  new  lands  being  placed  under  cultivation. 
Twelve  additional  farm-unit  turnouts  were  built.  Forty-three  steel 
and  concrete  turnouts  were  built  along  the  Main  Canal,  replacing  old 
wooden  turnouts. 

Ripimpping  Main  Canal. — ^To  provide  for  increased  quantity  of 
water  needed  for  the  lands  under  the  Grandview  irrigation  district 
it  was  decided  to  provide  for  a  raised  water  surface  and  an  increased 
velocity  in  the  Main  Canal  from  the  intake  to  mile  50.5  by  sloping 
banks  and  placing  loose  gravel  riprap  on  the  banks  at  those  points 
where  erosion  is  apt  to  occur.  This  work  consisted  of  the  placing  of 
some  2,500  cubic  yards  of  loose  gravel  on  a  total  length  of  approxi- 
mately 3  miles  of  IViain  Canal  banks. 

Snipes  Mountain  Canal, — The  work  on  Snipes  Mountain  Canal 
was  the  lining  with  concrete  of  a  fill  about  1  mile  in  length  where 
seepage  conditions  were  bad  and  which  was  very  dangerous  to  oper- 
ate, as  the  top  of  the  berm  averaged  11  feet  in  width  and  was  about 
12  feet  above  the  adjacent  land.  The  lining  was  2 J  inches  thick,  the 
bottom  11  to  13  feet  in  width,  the  water  depth  varying  from  4.45 
feet  to  5.15  feet,  with  a  9-inch  freeboard,  the  side  slopes  IJ  to  1,  with 
a  7-inch  berm.  The  sand  was  hauled  by  Government  forces  an  aver- 
age of  7  miles  and  the  gravel  an  average  of  3  miles.    The  preparation 
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of  the  section  was  started  November  6  and  placing  of  concrete  on 
November  12;  the  placing  of  the  concrete  lining  was  completed  on 
November  29;  1,030  cubic  yards  of  concrete  fining  were  placed. 
This  work  included  the  construction  of  three  turnouts  and  one  two- 
panel  flashboard  drop  at  mile  3.3.  The  entire  job  was  completed  De- 
cember 6.  The  weather  was  rather  severe  and  protection  against 
frost  was  necessary  throughout  the  work. 

Benton  Branch  Canal, — The  operation  of  the  main  lateral  to  the 
Sunnyside  irrigation  district  (Benton  Branch  Canal)  during  the 
irrigation  season  of  1915  demonstrated  the  necessity  of  lining  with 
concrete  about  2  miles  of  that  portion  of  the  lateral  between  siphons 
3  and  4,  as  well  as  about  a  quarter  mile  of  this  canal  immediately 
below  siphon  6.  A  75-man  camp  was  established  on  February  20 
at  Glen  and  preparation  of  canal  section  for  lining  started.  About 
200  cubic  yards  of  sand  were  shipped  to  Glen  from  Hedges;  the 
balance  of  the  aggregate  was  hauled  by  Government  forces  from 
local  pits,  with  an  average  haul  of  5  miles.  Placing  of  concrete  was 
started  on  March  16  and  completed  on  April  13 ;  water  was  delivered 
to  the  district  on  April  15.  Approximately  2  miles  of  canal  were 
lined,  involving  the  placing  of  800  cubic  yards  of  concrete. 

The  extension  of  the  diSribution  system  and  the  placing  of  the 
gravel  riprap  were  done  entirely  by  the  regular  operation  and  main- 
tenance forces,  and  in  addition  supervision  was  given  the  lining 
with  concrete  of  the  Snipes  Mountain  Canal  and  the  Benton  Cand. 

Outlook  pumping  plant — ^The  completion  of  the  Outlook  pumping 
plant  comprised  the  installation  and  testing  of  the  pumping  machin- 
ery, the  completion  of  concrete  work  upon  the  buildings  and  appur- 
tenent  structures,  erection  of  roof  and  traveling  crane,  painting, 
grading,  and  seeding  grounds,  etc.,  and  the  completion  of  the  tail- 
race  excavation.  The  turbine-driven  pumps,  which  were  built  by 
the  Piatt  Iron  Works,  were  received  October  7,  1915.  Installation 
was  made  by  Government  forces;  the  work  was  in  charge  of  an 
erecting  engineer  furnished  by  the  machinery  manufacturers.  Erec- 
tion was  completed  December  10,  1915. 

Operation  of  the  plant  was  started  in  April,  1916.  The  smaller 
of  the  two  pumping  units  was  successfully  placed  in  service,  but 
attempted  operation  of  the  larger  unit  resulted  in  fracture  of  the 
pump  casting.  Pending  the  receipt  of  a  new  casting  from  the 
contractors,  the  fractured  part  was  temporarily  repaired  in  such 
a  manner  that  the  pump  could  be  operated.  An  omcial  efficiency 
test  of  the  small  unit  was  made  April  29.  The  plant  was  operated 
by  Government  forces  until  June  1,  when  the  operation  of  the  plant, 
together  with  the  lateral  system,  was  placed  in  charge  of  the  irriga- 
tion district  in  accordance  with  contract  with  the  district. 

Outlook  irrigation  district  hit<iral8, — Construction  of  the  lateral 
system  for  the  Outlook  irrigation  district  was  completed  by  June  1, 
1916.  The  work  during  the  fiscal  year  1916  comprised  the  lining  of 
12.8  miles  of  laterals  with  concrete,  the  laying  of  approximately  7 
miles  of  vitrified-pipe  linos,  and  the  construction  of  culverts,  flumes, 
drops,  turnouts,  farm  deliveries,  etc.,  complete,  as  required  to  deliver 
water  to  each  40-acre  subdivision  of  the  district. 

HfUrreM  and  Snipes  Mountain  pumping  plants, — For  the  Snipes 
Mountain  irrigation  district,  the  construction  of  the  Ilillcrest  pump- 
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iiig  plant  was  completed,  an  eiRciency  test  of  the  pump  made,  and 
the  plant  operated  during  October,  1915,  and  from  April  24  to  June 
30,  1916.  For  the  Snipes  Mountain  pumping  plant,  reconstruction 
of  the  pumping  machinery  was  made  by  the  I^elton  Water  Wheel 
Co.  under  supplementary  contract  with  the  Government.  The  new 
parts  for  the  imits  were  received  and  the  pumps  assembled  during 
March,  1916.  An  official  test  of  these  pumps  was  made  on  AprS 
20  and  21.  On  account  of  unsatisfactory  performance  of  the  pumps 
at  this  plant,  operation  of  the  plant  has  been  conducted  by  the 
Govenmient  aunng  the  iSscal  year. 

Drainage. 

The  drainage  system  on  the  Sunnyside  unit  has  been  constructed, 
and  is  operated  and  maintained  by  drainage  districts  in  accordance 
with  the  State  law.  During  1915  new  districts  were  formed  and 
much  work  done  in  extending  the  drainage  system.  Since  1912,  18 
drains  with  a  length  of  70  miles  have  b^n  completed,  and'  4  more 
are  under  construction.  Of  the  70  miles  of  drains,  50  miles  are  open 
ditch  and  20  miles  are  covered  tile  drains,  from  4  to  20  inches 
diameter.  The  total  excavation  for  drains  built  or  under  construc- 
tion approximates  1,600.000  cubic  yards,  at  a  cost  of  $543,000,  and 
affects  40,200  acres  of  land. 

Of  the  18  drains  built,  11,  serving  21,000  acres,  discharge  into 
Sulphur  Creek  wasteway,  which  serves  the  twofold  purpose  of  a 
relief  for  the  Main  Canal  and  the  main  artery  of  the  drainage  system 
for  the  country  between  Outlook  and  Grandview. 

Operation  and  Maintenance. 

During  the  fiscal  year  1916,  and  for  the  first  time  in  the  history 
of  the  operation  of  the  Sunnyside  Canal  by  the  Beclamation  Service, 
a  serious  water  shortage  was  had.  For  the  irrigation  season  of  1915, 
up  to  June  80,  nothing  out  of  the  usual  routine  incident  to  operaticm 
occurred. 

A  diversion  of  1,031  second-feet  was  attained  July  3,  which  proved 
to  be  the  maximum  for  the  season.  At  that  time  advice  was  received 
that  the  supply  of  storage  water  available  was  insufficient  for  the 
demands,  and  the  diversion  from  the  river  was  reduced  July  9  to 
approximately  900  second-feet.  To  overcome  this  shortage  a  schedule 
was  put  into  operation,  whereby  each  ninth  of  the  project  was  de- 
nied water  for  two  days  in  turn,  in  this  way  maintaining  the  indi- 
vidual deliveries  as  of  July  1.  This  schedule  obtained  until  July  28, 
when  a  further  reduction  to  830  second-feet  was  made  and  a  schedule 
established  denying  water  three  days  to  each  sixth  of  the  project  in 
turn. 

On  August  10  the  quantity  of  water  available  dropped  to  approxi- 
mately 500  second-feet,  and  on  August  12  to  approximately  220  sec- 
ond-feet. Arrangements  were  then  made  so  that  all  water  in  the 
Yakima  Biver  below  Union  Gap  would  be  diverted  in  turn  to  the 
Reservation  and  Sunnyside  Canals.    This  gave  the  Suimyside  Canal 
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an  average  diversion  of  500  second-feet  from  August  17  to  23,  inclu- 
sive ;  70  second-feet  from  August  24  to  28,  inclusive ;  400  second- feet 
from  August  29  to  September  7,  inclusive;  and  126  second-feet  from 
September  8  to  13,  inclusive.  During  the  periods  when  the  Sunnyside 
Canal  received  all  the  water  in  the  river  the  Sunnyside  unit  was 
divided  into  two  parts,  and  deliveries  were  made  to  each  part  in 
turn  for  half  the  period — ^to  fruit,  vegetables,  and  young  seeding 
in  bad  shape — denying  water  to  old  alfalfa  land  or  lands  without 
crop  at  that  time. 

After  September  13  the  water  below  Union  Gap  was  divided  be- 
tween the  Reservation  Canal  and  Sunnyside  Canal  in  the  propor- 
tion of  one-third  and  two-thirds,  respectively,  the  average  diversion 
to  the  Sunnyside  Canal  from  September  13  to  October  3  amounting 
to  225  second-feet.  This  was  distributed  to  each  third  of  the  project 
in  turn  on  a  basis  of  stock-water  delivery.^  On  October  4  instruc- 
tions were  issued  to  make  all  deliveries  beginning  at  the  upper  end 
of  the  Main  Canal  on  a  stock-water  basis,  with  September  measure- 
ment to  young  seeding  and  pasture,  and  as  the  diversion  from  the 
river  gradually  increased  deliveries  were  rapidly  extended  until  on 
October  12  some  water  was  being  delivered  to  all  lands.  As  soon  as 
delivery  was  made  to  all  lands  the  quantity  delivered  was  increased 
in  accordance  with  the  demand  as  rapidly  as  the  increasing  supply 
permitted  until  October  23,  when  a  diversion  of  540  second-feet  was 
reached  and  all  demands  were  satisfied.  Water  was  closed  out  of 
the  canal  on  October  31.  ^ 

On  July  3  the  project  was  visited  by  a  violent  windstorm,  which 
literally  filled  the  main  and  branch  canals  with  weeds.  Quick  work 
prevented  much  damage,  although  one  break  occurred  on  the  South 
Branch  of  Snipes  Mountain  Canal,  where  the  plugging  of  a  siphon 
under  the  Oregon- Washington  Railroad  &  Navigation  Co.'s  tracks 
resulted  in  the  water  overflowing  the  canal  bank.  On  September  1 
siphon  No.  1  on  the  Benton  Canal  washed  out  on  the  west  slope  of 
the  canyon  which  it  crosses.  Approximately  175  feet  of  the  siphon 
were  damaged  and  20  piers  had  to  be  rebuilt  The  pipe  itself  was 
jacked  up  to  grade  and  alignment  by  the  use  of  chain  blocks  and 
jacks,  and  water  service  was  resumed  September  20. 

During  the  fore  part  of  February  heavy  snowfall  occurred,  fol- 
lowed by  warmer  weather  and  rains,  and  on  February  10  a  general 
flood  condition  prevailed,  which  developed  into  one  of  the  most 
serious  flood  run-offs  in  the  history  of  the  project.  Water  from  the 
hills  collected  behind  the  Main  Canal  fills  in  many  places  and  formed 
ponds  which  softened  the  fills  and  broke  througn  into  the  canal. 

In  addition  to  the  snow,  a  large  quantity  of  ice  and  trash  of  all 
kinds  was  also  carried  into  the  canal.  The  condition  in  the  canal 
rapidly  became  serious  until  about  the  middle  of  the  afternoon,  when 
the  maximum  flood  condition  was  reached.  All  of  the  water  which 
collected  in  the  first  17  miles  of  canal  was  diverted  through  the 
Zillah  wasteway,  except  perhaps  50  to  100  second-feet,  which  the 
wasteway  could  not  take. 

Such  water  as  passed  the  Zillah  wastewav  or  came  into*  the  Main 
Canal  between  miles  17  and  37  was  diverted  through  Sulphur  Creek 
wasteway  to  the  extent  of  the  capacity  of  the  wasteway.    At  one 
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time  over  200  second-feet  were  passing  Sulphur  Creek  wasteway,  in 
spite  of  the  diversion  made  there.  The  water  which  passed  Sulphur 
Creek  wasteway  or  came  into  the  Main  Canal  below  mile  37  was 
diverted  through  Kocky  Ford  Canal,  Mabton  Canal,  and  the  lower 
Main  Canal.  Wherever  water  could  be  diverted  through  any  of  the 
Main  (^anal  turnouts  these  turnouts  were  opened.  No  water  over- 
flowed the  lower  canal  banks  except  inmaediately  above  Spring  Creek 
wasteway  at  mile  60,  where  it  overflowed  for  a  distance  of  several 
hundred  feet  above  the  wasteway.  All  wasteways  were  taxed  to 
capacity,  and  Sulphur  Creek  wasteway  far  beyond  its  capacity, 
particularly  below  the  inlets  of  the  large  county  drains.  Here 
the  water  spread  out  over  the  country  on  both  sides  of  the 
wasteway,  flooding  the  surrounding  country  and  doing  much  dam- 
age, although  none  of  the  drops  in  the  wasteway  itself  was  dam- 
aged. The  damage  done  to  the  canal  system  by  this  flood  was 
repaired  by  the  regular  operation  and  maintenance  forces  without 
delaying  the  opening  of  the  1916  irrigation  season. 

For  the  irrigation  season  of  1916  water  was  available  for  93,226 
acres;  86,878  acres  were  under  rental  contract  or  water-right  appli- 
cation and  water  was  being  delivered  June  30  to  72,900  acres.  Water 
was  turned  in  the  canal  March  9  and  gradually  increased  until  on 
April  1,  the  opening  pf  the  season,  approximately  225  second-feet 
were  running;  thJs  amount  was  increased  in  accordance  with  the 
demand  until  a  maximum  diversion  of  1,038  second-feet  was  reached 
on  June  25.  There  was  no  delay  in  the  delivery  of  water  except  to 
the  Sunnyside  irrigation  district,  where,  because  of  the  concrete 
lining  of  the  Benton  Canal  between  siphons  No.  3  and  No.  4,  water 
delivery  was  not  made  until  April  15. 

The  maintenance  work  was  done  for  the  most  part  during  the 
nonirrigation  season  by  the  operating  force;  the  water  masters  acted 
as  general  foremen.  Canal  riders  were  used  as  subforemen  for  the 
various  crews  organized  to  prosecute  the  work  and  in  various  ca- 
pacities on  the  work,  and  additional  men  and  teams  were  secured 
from  neighboring  farmers.  This  work  consisted  of  the  work  neces- 
sary to  Keep  the  canals  in  condition  for  carrying  the  desired 
quantities  of  water,  correction  and  prevention  of  erosion,  removal 
of  silt,  strengthening  of  canal  banks,  clearing  rights  of  way  of  weeds, 
and  maintenance  of  houses  and  grounds  for  the  canal  riders.  One 
small  carpenter  crew  was  also  employed  throughout  the  year,  occu- 
pied with  the  repair  and  renewal  of  small  structures  of  the  project. 

In  addition,  the  following  work  was  accomplished  during  the  year; 
60  concrete  measuring  boxes  and  14  steel  and  concrete  branch  canal 
turnouts  were  constructed,  replacing  an  equal  number  of  wooden 
structures.  At  Mile  36  on  the  Main  Canal  some  600  feet  of  canal 
across  an  old  break  was  rebuilt  to  eliminate  two  sharp  reverse  curves. 
At  mile  43.65  on  the  Main  Canal  a  four-panel  flashboard  concrete 
check  was  installed,  2,260  feet  of  24  by  36  inch. flume  on  lateral  57.34 
were  replaced  by  24-inch  wood  stave  pipe,  and  25  miles  of  telephony 
line  overhauled,  involving  resetting  of  nearly  all  poles  in  that 
distance. 
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HUtorical  review,  Sunnyside  unit,  Yakima  project 


Item. 


1911 


1912 


1913 


1914 


1915 


1916,  to 
Jane  30. 


Acrenge  for  which  service  was  prepared  to 

supply  water 

Acreaige  irrigated 

Miles  of  canal  operated 

Water  diverted  (acre-feet) 

Water  delivered  to  land  (acre-feet) 

Per  acre  of  land  Irrigated  (acre-feet) 


71,75« 

£1,040 

500 

275,466 

157,419 

3.084 


80,076 

58,560 

513 

314,733 

179,308 

3.062 


80,807 

62,800 

525 

312,733 

194,725 

3.101 


81,306 

64,100 

525 

316,828 

211,902 

3.310 


81,807 
66,607 
525 
314,067 
203,397 
3.035 


189,263 

72,900 

672 

> 276, 210 

180,413 

2L537 


Approximately  4,000  acres  of  new  land  broo^t  under  irrigation  about  May  1,  maklnc  total  of  93,236 
*  Shortage  in  supply  of  water  available  in  river,  Aug.  8  to  Oct.  23, 1915. 

Settlement  and  Development. 

The  project  shows  a  slightljr  increased  development  of  new  lands 
over  the  previous  year.  The  irrigable  area  of  farms  occupied  and 
to  which  water  was  delivered  increased  by  2,315  acres  as  compared 
to  an  increase  of  2,125  acres  in  1914.  The  increase  in  area  actually 
irrigated  was  2,500  acres,  while  the  increase  in  area  actually  producing 
remunerative  crops  was  5,o4:6  acres,  as  compared  to  about  3,000  acres 
in  1914.  The  farm  population  shows  an  increase  of  564,  with  103  addi- 
tional farms.  This  increase  is  due  in  a  large  degree  to  the  inclusion  of 
the  Sunnyside  irrigation  district  (Benton  extension)  area,  where  some 
development  had  oeen  made  imder  pumping  plants  previous  to  its 
addition  to  the  project. 

The  steady  increase  in  dairy  cows,  poultry,  and  other  stock  on  the 
farm  has  represented  to  the  farmers  a  constantly  increasing  source  of 
cash  revenue,  which  is  evident  in  building  improvements  on  the  farms, 
silos,  increased  bank  deposits,  and  increased  trade  with  local  mer- 
chants and  mail-order  houses.  Several  miles  of  excellent  roads  have 
been  built  under  the  project,  in  some  instances  the  farmers  doing  the 
work. 

Live  Stocky  Dairy,  etc. — The  tendency  toward  diversified  farming, 
particularly  along  the  lines  of  dairying  and  stock  raising,  continues 
stronger  than  ever.  The  stock  census  shows  an  increase  in  dairy  cat- 
tle of  24  per  cent  as  compared  with  1914,  and  49  per  cent  as  com- 
pared with  1913,  and  in  hogs  of  31  per  cent  as  compared  with  1914, 
and  100  per  cent  as  compared  with  1913.  Horses  and  poultry  show 
a  slight  increase;  sheep  show  a  decided  increase.  A  slight  increase 
IS  shown  in  average  value  of  horses  and  a  marked  increase  in  the 
average  value  of  sheep.  A  decrease  of  $8  a  head  is  shown  in  the  aver- 
age price  of  cattle  and  a  marked  decrease  in  the  average  value  of 
hogs.  The  value  of  the  stock  and  equipment  shows  an  increase  of 
$42  per  farm. 

The  high  price  of  hay  had  a  tendency  to  keep  away  the  usual 
"feeders"  wintered  on  the  project  and  this  year  there  were  fed  but 
35  head  of  horses,  721  head  of  cattle,  and  49,500  head  of  sheep,  as 
compared  with  100  head  of  horses,  4,600  head  of  cattle  and  65,500 
head  of  sheep  in  1913. 
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Land  values. — Land  values  during  the  year  reached  new  low 
levels.  The  best  raw  lands  have  been  sold  at  $40  to  $60  per  acre. 
At  these  prices  with  the  very  easy  terms  of  payment  for  water  right 
under  the  extension  act,  there  are  unexcelled  opportunities  for  set- 
tlers to  make  good.  Some  of  the  rougher  lands  which  would  make 
excellent  stock  farms  may  be  had  at  prices  as  low  as  $60  to  $100  per 
acre,  with  water  right  fuUv  paid,  and  improved  lands  adapted  to 
general  farming  at  $125  to  $250  per  acre. 

Settlement  doto,  BwMyyside  unit,  YaMma  protect 


Item. 


1914 


1915 


1918 


Total  number  of  farnia  on  project 2, 448 

Population 6,900 

Number  of  irrigated  l&rnu 2,448 

Operated  by  owners  or  managers 1,912 

Operated  by  tenants 636 

PopuJatlon 6,900 

Number  of  towns 13 

Population 5,300 

Total  population  on  towns  and  on  farms 12,200 

Number  of  public  schools 34 

Number  of  churches 80 

Number  of  banVs 9 

Total  capital  stock S260,000 

Total  amount  of  dep08it.s $1,248,000 

Total  number  of  depositors 3,000 


2,450 

7,270 

2,450 

1,910 

640 

7,270 

13 

5,460 

12,730 

34 

30 

9 

$255,000 

$1,028,679 

5,848 


2,553 

7,844 

2,563 

1,898 

665 

7,844 

13 

5,268 

13,112 

34 

30 

9 

$309,573 

$1,112,296 

5,674 


Principal  Crops. 

The  principal  crops  are  fruits,  grain,  forage,  and  vegetables.  Of 
the  vegetables  potatoes  rank  first,  although  cabbage,  asparagus,  to- 
matoes, eggplant,  onions,  and  other  garden  products  are  being 
planted  in  increasing  quantities. 

Alfalfa  hay  is  the  largest  crop  in  acreage  grown  and  in  gross 
value  of  returns  to  the  grower.  Tne  backward  and  cool  springy  com- 
bined with  early  cutting  because  of  cheat,  caused  the  first  cutting  to 
be  lighter  than  normal.  The  second  cutting  was  good,  both  in  quality 
and  quantity,  while  the  third  was  below  normal  because  of  water 
shortage.  The  average  yield  for  the  season  was  4  tons  per  acre  as 
compared  with  5  tons  in  1914.  The  total  acreage  was  slightly  less 
than  in  1914.  Some  old  fields  were  plowed  under  and  planted  to 
corn  and  potatoes  and  the  water  shortage  prevented  nearly  all  new 
seeding.  The  area  planted  to  timothy  and  clover  shows  a  marked 
decrease.  The  average  yield  of  3  tons  per  acre  is  less  than  normal, 
though  the  average  price  realized  is  better.  The  area  in  pasture  in- 
creased 33  per  cent  as  compared  with  1914. 

The  gross  value  of  the  1915  crop  was  $2,760,826,  as  compared  to 
$2,858,845  in  1914  and  $2,820,786  m  1913.  The  low  prices  for  soft 
fruits  and  light  apple  crop  combined  with  the  low  average  yield  of 
hay  explains  this  decrease.  The  average  gross  return  per  acre 
is  $50.08  as  compared  with  $58.02  in  1914,  and  $61  in  1913.  An 
interesting  showing  is  made  by  dividing  the  crop  into  two  classes, 
fruit,  and  forage  and  vegetables,  and  then  comparing  the  gross  re- 
turns for  the  years  1914  and  1915.    The  gross  returns  for  frmt  of  all 
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kinds  constitute  39.5  per  cent  of  the  total  in  1914  and  27  per  cent  in 
1915.  Potatoes,  corn  fodder,  and  garden  crops  show  higher  average 
yields  than  apples.  It  would  appear  that  hundreds  of  acres  of  apples 
planted  on  land  not  adapted  to  that  production  should  be  grubbed 
out  and  the  land  devoted  to  more  profitable  uses. 

At  first  sight  the  reduction  in  gross  total  and  average  returns  ap- 
pears discouraging,  but  on  further  analysis  it  appears  that  the  actual 
conditions  are  better  than  might  be  inferred  from  the  gross  returns. 
This  year's  apple  crop,  while  only  one-third  the  total  yield  of  the 
previous  year,  was  sold  at  an  average  price  of  $0,021  per  pound, 
which  nets  the  grower  practically  50  cents  per  box.  The  same  is  true 
of  the  hay  and  potato  crops,  both  of  which  show  a  splendid  margin 
of  profit  at  the  1915  prices,  while  the  prices  for  the  previous  year 
barely  covered  the  cost  of  production. 

The  acreage  planted  to  potatoes  shows  an  increase  of  198  acres 
as  compared  with  1914,  with  a  yield  averaging  somewhat  less  and  a 
price  materially  better,  giving  a  gross  return  of  23  per  cent  in  excess 
of  that  received  in  1914.  Corn  shows  the  greatest  increase  in  acreage 
and  gross  return.  The  average  yield  was  exceptionally  good.  The 
water  shortage  affected  the  corn  only  slightly,  and  the  very  warm 
August  was  the  making  of  the  crop.  The  acreage  in  corn  increased 
86  per  cent  as  compared  with  1914  and  81  per  cent  as  compared  with 
1913;  the  gross  return  increased  58  per  cent  as  compared  with  1914. 
A  marked  increase  is  noted  in  the  acreage  in  garden.  This  is  ac- 
counted for  largely  in  the  increased  acreage  devoted  to  melons, 
squash,  and  tomatoes. 

The  average  yield  of  soft  fruits  was  less  than  in  1914,  although 
the  returns  were  about  the  same,  peaches  bringing  an  average  of  25 
cents  a  box  and  pears  80  cents  a  box.  Apples  showed  a  marked  im- 
provement in  price,  with  a  yield  of  about  one-third  that  in  1914.  A 
slight  increase  in  acreage  of  bearing  orchard  is  noted,  but  is  more 
than  offset  by  the  decrease  of  young  orchard  area.  While  the  average 
return  per  acre  from  apples  is  shown  as  $47,  the  fact  is  that  some 
growers  had  heavy  crops  and  at  the  prevailing  prices  realized  ex- 
cellent returns,  in  cases  reaching  as  high  as  $300  per  acre,  net,  while 
many  hundreds  of  acres  of  old  orchard  produced  no  crop  whatever, 
and  the  crop  generally  was  very  light.  The  poor  prices  which  have 
prevailed  for  apples  during  the  past  three  or  four  years  and  the  lack 
of  any  comprehensive  marketing  system  have  made  the  outlook  for 
the  apple  men  extremely  dubious.  The  thrifty  ones  are  introducing 
side  lines  of  hogs  and  dairy  cattle,  and  those  whose  orchards  are,  by 
reason  of  location,  variety,  or  other  conditions,  less  profitable  than 
the  average  are  in  many  cases  uprooting  the  trees. 
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Crop  report,  SunnyHde  unit,  Yakima  profect,  Washington,  year  of  1915. 


Area 
(acres). 

Unit  Of 
yield. 

Yields. 

Values. 

Crop. 

Total. 

Average 
per  acre. 

Per  unit 
of  yield. 

'I\>tal. 

Per  acre. 

A]fo]fiihay                     

26.042 

8^664 

312 

283 

8,165 

i:082 

464 

1,349 

-839 

170 

207 

8,326 

1069 

1,144 

206 

4,025 

1605 

8,873 

Tons 

Pounds... 
Bushels... 

Tons 

Bushels... 
Tons 

104,168 
19,200,000 

879 

489,900 

11,362 

4.0 

2,25ao 

3L6 

3.0 

6ao 

11.0 

19.00 
.021 
.66 

laoo 

1037,612 

404  649 

6,412 

8,790 

203,940 

68  112 

•64  960 

134,900 

22  653 

44,880 

6,689 

66  620 

77,942 

120,353 

62,860 

392,536 

28)710 

I^S 

Appiss 

BaSey..::::::::::::::::::.: 

20L64 

Clovw  hwr 

80LOO 

Corn 

86.00 

CornIodd«r 

6&00 

8mA]Ifnift   . 

140,00 

Garden 

100.00 

Hay.  except  above 

Tons 

Pounds... 
Bushels... 

2,617 

408,000 

12,420 

i*6 

2,40010 

6ao 

9.00 
.11 
.46 

27.00 

Hods 

264.00 

oaS::::::::::::::::::::::: 

27.00 

Pasture. 

20lOO 

v^AiSttm. 

Pounds... 

...do 

...do 

Bushels... 
...do 

6,236,320 

8,084,600 

2,619,440 

872,300 

81,900 

5, 900.0 

7,067.0 

12,23a0 

217.0 

20lO 

.0i28 

.016 

.034 

.46 

.90 

73.00 

Pears 

113.07 

Prunes 

30&it3 

Potatoes 

97.60 

Wbeat 

18.00 

Less  duplicated  areas 

* 

Total  cropped  acreacs. 

64,919 

777 
3,284 

8,872 

Total  and  ayeraci 

k.  ••••.••. .••••••... 

2,750.326 

5a  06 

Areas. 

Aores. 

Farms. 

Percent 

of 
project. 

Irrtnted,  no  crop: 

xoong  orchard 

Total  irrigable  area  bums  reported. . 
Total  irrigated  aroa  farms  reported. . 

Under  rental  contracto 

Total  cropped  area  terms  reported. . 

68,840 
66,607 
28  400 
41,207 
64,019 

2,553 

899 
1,664 
2,663 

6111 

6a  10 

Youniallalfa 

22.92 

MfaSnaneous.;::::::::: 

Town  and  buildingsltes. 
Lees  duplicated  areas . . . 

37.18 
40.66 

TotallnlgatedacreacB. 

66,607 

TIBTOK  UNIT. 

History  of  Constrnction  and  Engineering  Features. 

During  the  year  1905  the  feasibility  of  the  Tieton  unit  was  investi- 
gated and  f ollowingthis  investigation  the  original  allotment  for  the 
construction  of  the  Tieton  unit  of  the  Yakima  project  was  approved 
by  the  Secretary  of  the  Interior  on  March  27, 1906.  The  Tieton  Canal 
system  is  desired  to  furnish  water  for  the  irrigation  of  34,600  acres 
of  land  and  involves  the  construction  of  a  regulating  reservoir,  a 
diversion  dam  and  headworks,  main  canal,  and  distribution  system. 

GUBAB   CREEK   DAM. 

The  regulating  reservoir,  created  by  the  Clear  Creek  Dam,  is 
located  just  below  the  mouth  of  Clear  Creek  on  the  North  Fork  of 
the  Tieton  River,  about  15  miles  from  the  summit  of  the  Cascades 
and  15  miles  above  the  diversion  works  for  the  Tieton  Canal.  The 
purpose  of  the  reservoir  is  to  equalize  the  diurnal  flow  of  the  Tieton 
Kiver  during  the  summer  months  of  July  and  August.  Investiga- 
tions were  carried  on  at  the  site  of  the  dam  during  the  fall  of  1918 
and  construction  work  on  the  dam  was  begun  in  April,  1914.  The 
work  was  all  done  by  Government  forces  and  the  dam  was  completed 
in  November,  1914.   It  is  built  of  reinforced  concrete  and  is  of  a  single 
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arch  variable  radius  type,  ultimate  height  78  feet,  height  for  first 
development  35  feet;  storage  under  first  development  1,700  acre-feet, 
and  final  development  7,000  acre-feet;  thickness  at  the  base  10  feet  3 
inches,  radius  at  the  top  128  feet,  radius  at  the  bottom  134  feet,  8j^ 
inches. 

The  outlet  works  consist  of  two  36-inch  pipes  throug:h  the  dam 
with  the  usual  gates  and  operating  devices.  JProvision  will  be  made 
for  a  short  spillway  in  the  final  development.  The  present  spill, 
however,  is  over  the  crest. 

nrVEKSION  DAM  AND  HSADW0RK8. 

The  diversion  dam  for  the  Tieton  unit  is  located  on  the  Tieton 
River  approximated  15  miles  above  its  junction  with  the  Naches 
River,  approximateW  8  miles  below  the  McAllister  Dam  site,  and 
15  miles  below  the  Clear  Creek  regulating  reservoir.  The  diversion 
dam  is  a  concrete  weir  3  feet  high  and  110  feet  long.  At  the  end  of 
the  dam  on  the  right  side  of  the  river  is  located  the  headworks  struc- 
ture of  the  Main  Canal.  This  structure  is  built  of  reinforced  concrete 
and  contains  three  4  by  5  foot  gate  openings,  each  controlled  by  a 
cast-iron  sluice  gate  operated  by  hand.  On  the  left  side  of  the  river 
the  dam  terminates  in  a  low  retaining  wall,  with  a  top  elevation  5 
feet  above  the  weir  crest.  Sloping  from  this  wall  to  an  elevation  7 
feet  greater  is  the  paved  face  of  an  earth  embankment  which  extends 
to  high  ground,  a  distance  of  400  feet.  This  embankment  has  an 
average  height  of  about  3  feet,  a  top  width  of  8  feet,  and  side  slopes 
of  3  to  1.  About  midway  is  a  relief  spillway  50  feet  long  protected 
by  a  heavy  paving  of  bowlders.  The  diversion  dam  and  headworks 
were  constructed  oy  Government  forces.  The  work  was  begun  in 
June,  1908,  and  completed  in  December  of  the  same  year. 

TDSTON  MAIN  CANAL. 

The  Main  Canal  of  the  Tieton  unit  is  located  along  the  very  steep 
and  precipitous  south  side  of  the  Tieton  Canyon  beginning  at  the 
headgates  and  continuing  12  miles  down  the  canyon,  at  which  point  it 
attains  a  height  of  500  feet  above  the  river  and  passes  through  the 
rim  of  the  canyon  by  way  of  a  tunnel  to  the  project  lands  below.  The 
Main  Canal  has  a  capacity  of  300  second-feet  and  consists  of  approxi- 
mately 10  miles  of  open  canal  and  2  miles  of  tunnels;  with  the  ex- 
ception of  16  stations  below  the  headgates  and  a  short  section  in  the 
deep  portal  cut  below  the  last  timnel  the  Main  Canal  is  concrete  lined 
throughout. 

The  open  canal  excavation  was  executed  by  Government  forces; 
work  was  begun  in  May,  1907,  and  completed  m  August,  1908.  The 
tunnel  work  was  done  by  Government  forces,  except  one  informal 
contract  for  one  1,200-foot  tunnel.  The  work  was  begun  in  Feb- 
ruary, 1907,  and  was  completed  in  October.  1908. 

The  concrete  lining  for  the  Main  Canal  was  constructed  in  two- 
foot  sections  at  convenient  locations,  transported  to  the  canal,  and  set 
in  place.  The  entire  Main  Canal  was  lined  with  the  concrete  shapes 
except  Trail  Creek  Tunnel,  which  was  lined  with  a  monolithic  con- 
crete lining,  as  there  was  no  convenient  yard  to  mold  shapes  and  as  it 
was  possible  to  do  the  work  during  the  winter.  A  contract  was 
entered  into  for  the  entire  concrete  lining  in  January,  1907,  and  work 

Digitized  by  V^jOOQlC 


WASHINGTON,   YAKIMA  PROJECT.  473 

was  begun  in  March,  1907.  In  February,  1908,  the  contract  was  sus- 
pended on  account  of  unsatisfactory  progress,  and  the  work  was  then 
undertaken  by  Government  forces;  the  manufacture  and  placing  of 
the  shapes  were  completed  in  October,  1909. 

The  structures  in  connection  with  the  Main  Canal  consist  of  1 
combined  transition,  spillway,  and  sand  box,  5  automatic  wasteways 
equipped  with  electrical  signals,  8  transitions  at  inlets  and  outlets  of 
principal  tunnels,  20  culverts,  64  rock  walls  and  dry  stone  fills,  24 
overhead  flumes,  and  103  drain  tile  outlets.  These  were  all  con- 
structed by  Government  forces  and  were  all  done  during  1908  and 
1909.  The  five  wasteways  consist  of  the  ordinaiy  sluice  gates  oper- 
ated by  a  turbine.  These  wasteways  are  electrically  connected  by 
automatic  alarms  which  are  operated  by  floats  located  along  the  entire 
length  of  the  canal  at  a  distance  of  250  feet  apart.  These  consist  of 
both  high-water  floats  which  are  set  at  the  safety  of  the  canal,  and 
low-water  floats,  which  are  adjusted  according  to  the  amoimt  of 
water  being  carried. 

DISTRIBUTION  SYSTEM. 

The  distribution  system  consists  of  three  separate  units,  covering 
approximately  12,000  acres  each — ^namely,  the  Naches  branch,  water- 
ing lands  lying  between  the  Naches  River  and  the  North  Fork  of  the 
Cowiche  Creek:  the  Cowiche- Yakima  branch,  watering  lands  lying 
in  Cowiche  Valley  and  the  Yakima  Ridge;  and  the  Wide  Hollow 
branch,  watering  the  lands  between  the  Cowiche  Mountain  and 
Ahtanum  Creek.  The  distribution  system  to  irrigate  these  lands 
consists  of  the  following  ditches  and  structures:  Four  miles  of  the 
natural  channel  of  the  North  Fork  of  the  Cowiche  Creek;  5  rubble 
masonry  diversion  dams;  92  miles  of  main  laterals,  which  consist 
of  0.23  mile  of  wood  pipe,  0.17  mile  of  concrete  pipe,  0.59  mile  of 
wood  flume,  1.83^  miles  of  metal  flume,  and  89.18  nmes  of  open  lat- 
erals, and  231  miles  of  sublaterals,  consistinj?  of  5.84  miles  of  wood 
pipe,  46.44  miles  of  concrete  pipe,  12.27  nmes  of  wood  flume,  and 
166.95  miles  of  open  diteh. 

A  contract  for  the  construction  of  the  main  laterals  of  the  Naches 
branch  was  entered  intp  in  September,  1909.  Work  was  begun  in 
October.  The  sublaterals  and  all  structures  were  built  by  Govern- 
ment forces,  and  all  work  was  completed  in  June,  1910.  Water  was 
delivered  on  a  rental  basis  to  about  1,600  acres  on  this  branch  during 
1910. 

A  contract  was  entered  into  in  April,  1910,  for  the  construction  of 
the  main  laterals  of  the  Cowiche- Yakima  branch.  As  on  the  Naches 
branch,  the  sublaterals  and  structures  were  built  by  Government 
forces,  and  the  work  was  all  completed  in  the  fall  of  1910.  During 
this  season  the  permanent  headquarters  and  other  patrol  houses  neces- 
sary for  the  operation  and  maintenance  of  the  project  were  built, 
together  with  68  miles  of  telephone  line. 

A  contract  was  entered  into  in  the  fall  of  1910  for  the  excavation 
of  both  the  main  and  sublaterals  of  the  Wide  Hollow  branch,  and  the 
work  was  begun  in  December.  The  structures  were  all  built  by  Gov- 
ernment forces  during  the  summer  of  1911. 

Other  construction  work  since  the  completion  of  the  project  has 
consisted  of  the  building  of  2^  miles  of  wagon  road,  connecting  the 
county  road  in  the  north  fork  of  the  Cowiche  with  the  Tieton  Canyon 
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Boad,  done  under  contract  during  the  summer  of  1912.  This  road 
makes  a  direct  connection  between  the  project  headquarters  and  the 
Tieton  Main  Canal. 


Constmction  Daring  Fiscal  Tear. 

Bumping  Lake. — ^The  only  work  in  connection  with  the  completion 
of  the  Bumping  Lake  Dam  and  Reservoir  as  originally  planned  which 
remained  to  be  done  during  the  fiscal  year  1916  was  the  final  cleaning 
up  of  the  clearing  operations  on  the  extreme  upper  end  of  the  lake. 
This  work  consiSed  of  the  piling  and  burning  of  the  remaining 
brush  and  logs  and  was  all  completed  by  Government  forces  in  the 
fall  of  1915. 

Operation  and  Maintenance. 

The  total  amount  of  land  being  irrigated  at  the  end  of  the  fiscal 
year'1916  is  23,600  acres.  This  represents  over  70  per  cent  of  the  irri- 
gable land  under  the  project.  Water  is  delivered  on  a  strict  rotation 
basis  over  the  entire  project  to  approximately  10,000  acres  on  a 
schedule  of  7  days  on  and  7  days  on  and  to  the  remaining  area  on  a 
schedule  of  7  days  on  and  14  days  off.  The  deliveries  are  in  general 
made  at  the  rate  of  1  second-foot  to  140  acres  continuous  flow.  A 
standard  delivery  for  the  above  period  on  hay  land  is  1  second-foot. 
The  above  rotation  schedules  have  been  in  force  two  seasons  and  have 
proven  satisfactory. 

The  season  of  1916  was  marked  by  an  exceedingly  low  runoff  of  all 
the  streams  and  the  use  of  water  was  limited  during  the  latter 
months.  No  serious  interruptions  were  caused  by  storms  or  canal 
breaks  and  the  entire  system  was  operated  successfully  throughout 
the  season. 

Maintenance  work  consisted  of  the  cleaning  and  repairing  of  main 
laterals  in  the  distribution  svstem  and  the  raising  of  the  sides  of  500 
feet  of  the  Main  Canal.  This  was  the  first  season  the  Clear  Creek 
regulating  reservoir  was  operated,  and  owing  to  the  extremely  dry 
year  the  maximimi  benefit  from  this  reservoir  was  derived. 

Historical  Review,  Tieton  unitt  Yakima  project 


Item. 


1911        1012 


1913 


1914        1915       19161 


Acreage  for  which  service  was  prepared  to  supply  water 

Acreage  irrigated 

Kiles  of  canal  operated 

Water  diverted  (acre-feet) 

Water  served  to  land  (acre-feet) 

Per  cent  of  land  irrigated  (acre-feet) 


19,378 

7,115 

166 

22,608 

13,733 

L91 


84,000 
15,000 
260 
47,675 
84,445 
i37 


34,000 
18.750 
335 
69,600 
42,539 
2.27 


34,000 
20,600 
335 
67,790 
43,099 
2.09 


28,000 

62,000 

40.876 

1.83 


33,520 
24,000 
336 
69,000 
48,000 
2.00 


>  1916  estioiated. 

Settlement. 

The  general  development  on  the  Tieton  unit  during  the  past  year 
has  shown  more  than  an  average  increase.  There  is  a  marked  in- 
crease in  settlers,  in  building  activities,  and  in  the  farming  and  stock 
industries.  New  telephone  lines  have  been  built  anci  many  new  roads 
have  been  constructed.  Crops  have  been  disposed  of  at  a  good  price, 
the  land  is  becoming  more  productive,  and  tne  farmers  are  becoming 
more  prosperous. 
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Item. 


1912 


1918 


19M 


1916 


1916 


Total  nomber  of  fanxis  on  project 

Population 

Number  of  Irrigated  farms 

Population 

Number  of  towns  (on  and  adjacent  to  project), 

Population 

Total  population  in  towns  and  on  farms 

Number  of  public  schools 

Number  of  churches  1 


876 
1,174 

876 
1,174 

14,000 

15,174 

« 

8 


900 

1,022 

900 

1,022 

7 

16,300 

16,922 

9 

8 


1,000 
1,916 
1,000 
1.916 

18,000 

19,916 

10 

3 


1.200 

2,600 

1,200 

2,600 

7 

20,000 

22,600 

10 

8 


1,800 
2,800 
1,800 
2,800 

21,000 

23,800 

10 

8 


>  Not  including  schoolhouses  at  which  services  are  held. 

Principal  Crops. 

The  principal  crops  at  present  are  alfalfa  hay,  wheat,  oats,  and 
potatoes.  The  main  crops  comprise  all  kinds  of  hay,  grain,  and 
vegetables,  including  hops  and  small  fruits. 

The  1915  crop  report  given  below  shows  very  profitable  returns. 

Crop  report,  TieUm  unit,  Yakima  project,  Washington,  year  of  1915. 


Crop. 


Area 
(acres). 


Unit  of 
yield. 


Yields. 


Total. 


Average 
per  acre. 


Values. 


Per  unit 
of  yield. 


Total. 


Per  acre. 


Altelfshay 

Apples 

Barley 

Beans 

Beets,  sugar 

Goyer  hay 

Clover  seed 

Com,  Indian. . . 
Com,  broom.... 

Com  fodder 

Carrots 

Fruits,  small... 

Garden 

Bay,  other 

Hops 

OaG. 

Onions 

Pasture 

Peaches 

Pears 

Peas 

Prunes 

Potatoes 

Turnips 

Sunflowers 

Wheat 

Less  duplicated 

Total  cropped  acreage 


Oroimd  teU  plowing 

YoancalklA 

MiBoeDaneoas... 
Less  duplicated 


nbearins  orchards. 
KmdteUii' 


0,740 
1,5S0 

eoo 

80 

1 

485 

84 
1,350 
12 
100 
10 

ao 

250 

620 

375 

700 

50 

820 

375 

810 

1 

3 

2,200 

5 

14 

2,560 

1.225 


18,100 


5,840 
ISO 
780 
850 

3.220 


Totaliirigated  acreage. 


22,000 


Tods 

Pounds. 
Bushels. 

...do 

Tons 

...do.... 
Bushels. 

..do 

Pounds.. 

Tons 

...do 

Pounds., 


23,800 

3,878,000 

26,000 

1,276 

10 

070 

251 

43,280 

6,000 

800 

110 

81,000 


3.5 

2,6oao 

44.0 
16.0 

lao 

2.0 
3.0 
82.0 

oao 

&0 
11.0 

2,7oao 


$7.50 
.03 
.60 
2.40 
10.00 
6.00 

laoo 

.75 
.05 
3.00 
8.00 
.05 


Tons 

Pounds., 
Bushels. 
..do 


1,085 

573,200 

81,600 

4,500 


2L0 

i,53ao 

46.0 

oao 


8.00 
.10 
.40 
.50 


Pounds., 

...do 

Bushels. 
Pounds . , 
Bushels. 

Tons 

Pounds., 
Bushels. 


2,060,000 

441,500 

10 

6,000 

301.800 

60 

10,500 

63,700 


6,500.0 
1,420 
10 
2,000 
140 
12 
750 
25 


.01 
.02 

3.00 
.04 
.40 

5.00 
.04 
.80 


8174,750 

116,340 

15,600 

3.060 

100 

5,820 

2,510 

32,460 

300 

2^400 

880 

4,050 

16^000 

8,680 

57,320 

12,640 

2,250 

12,300 

20.000 

8,830 

30 

240 

120,720 

300 

420 

50,960 


126 
75 
26 
88 

100 
12 
80 
24 
25 
24 
88 

186 
60 
14 

168 
18 
45 
15 
55 
28 
30 
80 
65 
60 
80 
20 


Total  and  averaga. 


668,650 


Areas. 


Total  irrigable  area  farms  reported. 

Total  irrigated  area  forms  reported: 

Under  water-right  applications. . 

Total  cropped  area  i^ms  reported. 


Acres. 


24,iX)0 

22,000 
18,100 


Farms. 


Percent 

of 
project. 


005 


905 
900 


74.6 


66.0 
54.0 
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ECONOMIES  OF  GOVERNMENT  WOBK. 

The  larger  features  of  the  Yakima  project  have  been  constructed 
by  Government  forces.  This  has  been  due  to  two  causes — ^first, 
failure  on  the  part  of  contractors  on  the  principal  features  let  by 
contract  to  make  satisfactory  progress,  necessitating  the  suspension 
of  contracts  and  completion  of  work  by  the  Government;  second, 
various  uncertainties  in  connection  with  the  work,  on  account  of  the 
necessity  of  maintaining  service  through  the  canals  during  the  time 
of  construction.  It  is  therefore  difficult  to  furnish  comparative  cost 
data  which  would  be  of  any  value.  Excavation  on  some  portions  of 
the  distribution  system  has  been  handled  economically  by  contract, 
but,  on  the  other  hand,  some  sections  of  very  similar  work  have 
been  done  at  a  lesser  unit  cost,  all  tlfiings  considered,  by  Government 
forces. 

It  is  interesting  to  note,  however,  the  economy  resulting  in  a  larger 
way  from  the  permanent  type  of  construction,  Which  has  in  the  main 
characterized  the  activities  of  the  work  of  the  Government  on  this 
project.  The  Sunnyside  unit  has  now  been  operated  by  the  Recla- 
mation Service  for  10  years,  and  the  Tieton  unit  for  over  5  years, 
and  it  appears  that  the  annual  maintenance  charge  necessary  to 
maintain  these  two  systems  in  a  condition  equal  to  that  when  new 
will  be  about  $1  per  acre  and  $1.35  per  acre,  respectively.  At  these 
rates  it  is  believed  that  the  systems  can  be  maintained  indefinitely 
without  special  levies  for  reconstruction  of  any  portion  of  the  system 
maintained  by  the  Government. 

Under  private  canals  in  the  Yakima  Valley,  where  all  conditions 
are  fully  as  favorable  as  for  the  Government  project,  the  original 
construction  cost  of  which  varied  from  $40  to  $75  per  acre,  it  has  been 
found  necessary  within  the  past  two  years  to  reconstruct  to  a  very 
large  extent  the  main  features  of  the  canal  systems,  and  two  or  three 
of  the  larger  canals  in  the  valley  have  made  expenditures  for  recon- 
struction which,  including  interest,  will  cost  the  landowners  from 
$50  to  nearly  $100  per  acre.  In  other  words,  the  cheaply  constructed 
private  projects  are  now  paying  out  for  reconstruction  more  than 
the  entire  first  cost  per  acre  of  the  Tieton  and  Sunnyside  units  of  the 
Yakima  project. 

As  to  operation  and  maintenance  costs,  no  private  project  in  the 
Yakima  Valley  is  giving  service  value  for  the  charge  imposed  equal 
to  that  under  the  Government  project.  Under  private  projects  the 
almost  universal  practice  is  to  deliver  water  at  the  bank  of  the  main 
canal,  at  which  point  all  obligations  of  the  management  cease. 
Under  the  Government  project,  distributaries  have  been  built  to  each 
farm  unit,  and  the  water  is  actually  delivered  by  Government  em- 
ployees to  every  landowner. 

PUBLIC  NOTICES  AND  0BDEB3. 
PUBLIC  NOTICE,  JULT  27,  1915. 

1.  In  pursuance  of  the  provisions  of  section  4  of  the  reclamation 
act  of  June  17,  1902  (32  Stat.,  888),  and  acts  amendatory  thereof 
and  supplementary  thereto,  and  particularly  the  reclamation  exten- 
sion act  of  August  18,  1914  (88  Stat.,  686),  notice  is  hereby  given 
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that  water  is  available  from  the  Suimyside  unit  in  the  irrigation 
season  of  1015  and  thereafter  upon  the  filing  of  proper,  water-right 
application,  for  the  irrigable  lands  shown  on  the  following  amended 
farm-unit  plats:  Willamette  meridian,  T.  8  N.,  Rs.  22,  23,  24,  and 
25;  T.  9  N.,  Rs.  22,  23,  24,  and  25;  T.  10  N.,  Rs.  21,  22,  and  23; 
T.  11  N.,  Rs.  19,  20,  and  21;  approved  by  the  Secretary  of  the 
Interior  on  June  23,  1915,  and  on  file  in  the  office  of  the  project 
manager.  United  States  Reclamation  Service,  and  local  land  office 
at  North  Yakima,  Wash. 

2.  A  supplemental  list  showing  all  changes  in  the  irrigable  areas 
heretofore  opened  to  irrigation,  as  well  as  the  lands  now  open  to 
water-right  application  and  irrigation,  has  been  filed  in  the  project 
office  at  Sunnyside,  Wash. 

3.  Water-right  application  for  lands  in  private  ownership  may 
be  made  to  the  project  manager.  North  Yakima,  Wadi.,  on  and 
after  the  date  of  this  notice.  The  limit  of  area  for  which  water-right 
application  may  be  made  for  lands  in  private  ownership  is  fixed  at 
160  acres  of  irrigable  land  for  each  landowner. 

4.  The  water-right  charges  for  the  said  lands  shall  be  of  two 
kinds:  (a)  Charge  of  $52  per  irrigable  acre  for  the  building  of  the 
irrigation  system  termed  the  "  construction  charge,"  the  installments 
being  due  and  payable  as  hereinafter  provided;  and  (6)  an  annual 
charge  for  operation  and  maintenance  due  and  payable  March  1  of 
each  year  for  the  preceding  irrigation  season.  The  operation  and 
maintenance  charge  for  the  irrigation  season  of  1915  shall  be  due 
on  March  1, 1916^  and  shall  be  of  the  amounts  and  terms  of  payment 
provided  in  public  notice  of  March  31, 1915,  for  said  Sunnyside  unit. 

5.  For  all  said  lands  for  which  public  notice  has  not  been  hereto- 
fore issued,  but  which  were  on  or  before  August  13,  1914,  subject 
to  the  terms  and  conditions  of  the  reclamation  law,  and  for  which 
water-right  applications  under  the  terms  of  the  reclamation  exten- 
sion act  shall  be  duly  filed  within  six  months  from  the  date  hereof, 
the  first  installment  of  the  construction  charge  shall  be  due  on 
December  1,  1915,  and  subsequent  installments  on  December  1  of 
each  year  thereafter.  The  first  4  of  such  installments  shall  each  be 
2  per  cent,  the  next  2  each  4  per  cent,  and  the  next  14  each  6  per  cent 
of  the  construction  charge. 

6.  For  any  landholder  described  in  paragraph  5  who  elects  not 
to  file  acceptance  by  means  of  application  imder.the  reclamation 
extension  act  within  the  time  limited  by  law,  the  first  installment 
shall  be  due  December  1, 1915,  and  the  same  shall  consist  of  one-tenth 
of  the  construction  charge,  namely  $5.20  per  irrigable  acre,  and  pay- 
ment shall  be  iilade  on  account  of  operation  and  maintenance  as 
provided  in  paragraph  4  hereof.  Additional  installments,  each  one- 
tenth  of  the  construction  charge,  shall  be  due  on  December  1  of 
each  year  thereafter  for  nine  years.  I^ersons  coming  under  the  terms 
of  this  paragraph  shall  file  water-right  application  on  the  form  in 
use  prior  to  the  passage  of  the  act  of  August  13, 1914. 

7.  For  all  lands  which  were  not,  on  or  before  August  13,  1914, 
subject  to  the  terms  and  conditions  of  the  reclamation  law,  a  pay- 
ment of  $2.60  per  irrigable  acre  on  account  of  the  construction 
charge,  called  the  initial  payment,  must  be  made  at  the  time  of 
makmg  water-right  application.    Tne  remainder  of  the  construc^on 
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charge,  to  wit,  $49.40  per  irrigable  acre,  must  be  paid  in  15  annual 
installments,  the  first  6  of  which  shall  be  $2.60  each  and  the  remain- 
ing installments  $3.64  each  per  irrigable  acre.  The  first  annual 
installment  becomes  due  December  1  of  the  fifth  calendar  year  after 
the  year  in  which  the  initial  installment  is  due.  The  subsequent 
annual  installments  become  due  December  1  of  each  year  thereafter 
until  fully  paid. 

8.  For  land  described  on  said  farm  unit  plats  which  is  included 
in  a  water-right  application  heretofore  filed  the  construction  charge 
for  the  irrigable  area  added  by  the  aforesaid  list  shall  be  payable 
in  the  same  number  of  installments  and  in  the  same  amounts  per 
installment  as  the  remainder  of  the  lands  included  in  the  water-right 
application.  The  first  of  such  installments  shall  become  due  on  the 
same  day  as  the  first  installment  which  becomes  due  hereafter  for 
tlie  other  lands  included  in  such  w^ater-right  application,  and  subse- 

?uent  installments  on  the  same  day  of  each  year  thereafter  until 
uUy  paid. 

9.  In  all  cases  where  water-right  application  for  lands  in  private 
ownership  or  for  lands  held  under  entries  not  subject  to  said  reclama- 
tion act  shall  not  be  made  within  one  year  from  date  of  this  notice, 
the  construction  charge  for  such  land  shall  be  increased  5  per  cent 
each  year  until  water-right  application  and  an  initial  payment  are 
made. 

10.  The  lands  hereby  opened  to  irrigation  shall  be  subject,  so  far 
as  applicable,  to  the  public  notices  and  orders  heretofore  issued  for 
lands  under  the  Sunnyside  unit. 

11.  Any  water-right  applicant  may  pay  the  whole  or  any  part 
of  the  construction  charge  within  a  shorter  period. 

12.  The  method  of  determining  th.e  annual  operation  and  main- 
tenance charge,  and  the  penalties  for  failure  to  pay  the  construction 
charge  and  the  operation  and  maintenance  charges  when  due  and 
discount  allowed  for  prepayment  of  operation  and  maintenance 
charges  will  be  as  provided  by  the  act  of  August  13,  1914  (38 
Stat,  686). 

A.  A.  Jones, 
First  Assistant  Secretary  of  the  Interiar. 

PUBLIC  notice,  OCTOBER  30,  1916. 

1.  In  pursuance  of  the  provisions  of  section  4  of  the  reclamation 
act  of  June  17,  1902  (32  Stat.,  388),  and  acts  amendatory  thereof 
and  supplementary  thereto,  and  particularly  the  reclamation  exten- 
sion act  of  August  13,  1914  (38  Stat,  686),  notice  is  hereby  given 
that  water  is  available  from  the  Tieton  unit  for  the  irrigation  season 
of  1916  and  thereafter  upon  the  filing  of  proper  water-right  applica- 
tion for  the  following  irrigable  lands  shown  on  amended  farm-unit 
plat  of  T,  14  N.,  R.  17  E.,  W.  M. : 

Areas  hereby  opened  to  irrigation: 

T.  14  N..  R.  17  E..  W.  M.—  Acres. 

Sec.  15,  NW.  i  SW.  i 10 

Sec.  22,  NB.  i  NW.  \ 32 

Sec.  22,  SW.  i  NW.  i 12 

Sec.  22,  NW.  }  NE.  i 2 

Sec.  22,  NW.  }  NW.  } IB 

Sec,  22,  SB.  i  NW.  i ,  0 
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The  said  plat  is  on  file  in  the  office  of  the  project  manager,  United 
States  Reclamation  Service,  North  Yakima,  Wash. 

2.  Water-right  applications  for  said  lands  may  be  made  to  the 
project  manager.  North  Yakima,  Wash.,  on  and  after  the  date  of 
this  notice.  The  limit  of  area  for  which  water-right  application  may 
be  made  for  lands  in  private  ownership  is  fixed  at  160  acres  of  irri- 
gable land  for  each  landowner. 

3.  The  water-right  charges  for  the  said  lands  shall  be  of  two  kinds : 
(a)  A  charge  of  $93  per  irrigable  acre  for  the  building  of  the  irri- 
gation system,  termed  the  "construction  charge,"  the  installments 
being  due  and  payable  as  hereinafter  provided;  and  (6)  an  annual 
charge  for  operation  and  maintenance  due  and  payable  March  1  of 
each  year  for  the  preceding  irrigation  season.  The  operation  and 
maintenance  charge  for  the  irrigation  season  of  1916,  and  each  year 
thereafter  until  further  notice,  shall  be  in  the  amounts  and  according 
to  the  terms  of  payment  prescribed  in  public  notice  of  March  19, 
1915,  for  the  said  Tieton  unit. 

4.  All  the  lands  above  described  had,  prior  to  August  13,  1914, 
become  subject  to  the  reclamation  law,  and  are  therefore  subject  to 
the  provisions  of  section  2  of  the  reclamation  extension  act  of  that 
date.  The  construction  charge  shall  be  due  and  payable  in  20  annual 
installments,  the  first  4  of  which  shall  each  be  2  per  cent,  the  next  2 
each  4  per  cent,  and  the  next  14  6  per  cent  of  the  construction  charge. 
The  fi^  installment  shall  be  due  and  payable  on  December  1,  1915, 
and  the  subsequent  installments  on  December  1  of  each  year  there- 
after until  fully  paid. 

5.  The  terms  of  payment  as  herein  specified  are  subject  to  the  pro- 
vision that  in  all  cases  where  water-right  application  shall  mot  be 
made  within  one  year  from  the  date  hereof,  the  said  construction 
charge  shall  be  increased  5  per  cent  each  year  until  water-right  appli- 
cation has  been  filed  and  an  initial  payment  made,  and  shall  be  sub- 
ject to  the  further  provision  that  for  any  landowner  who  elects  not 
to  file  acceptance  under  the  said  reclamation  extension  act  within  six 
months  from  the  date  hereof,  the  said  construction  charges  shall  be 
paid  in  10  equal  annual  installments,  each  of  which  shall  be  not  less 
than  one-tenth  of  the  said  construction  charge. 

6.  Any  jvater-right  applicant  may  pay  the  whole  or  any  part  of 
the  construction  charge  within  a  shorter  period. 

7.  All  charges  must  be  paid  at  the  office  of  the  United  States  Kecla- 
mation  Service  at  Denver,  Colo.  Drafts  on  New  York  or  Denver, 
money  orders,  etc.,  should  be  made  payable  to  the  disbursing  officer, 
United  States  Reclamation  Service,  Denver,  Colo. 

8.  The  lands  hereby  opened  to  irrigation  shall  be  subject,  so  far  as 
applicable,  to  the  pubhc  notices  and  orders  heretofore  issued  for 
lands  under  the  Sunnyside  unit. 

9.  The  lands  made  subject  to  water-right  applications  hereunder 
are  above  gravity  flow  from  the  system  of  the  said  Tieton  unit,  and 
water-right  applicants  must  assume  all  responsibility  for  raising 
water  from  said  system  to  the  land  to  be  irrigated,  which  r^onsi- 
bility  shall  not,  however,  affect  the  charges  to  be  paid  to  the  United 
States  for  water  rights  under  the  said  unit. 

10.  The  method  of  determining  the  annual  operation  and  mainte- 
nance charge,  and  the  penalties  for  failure  to  pay  the  construction 
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diarge  and  the  operation  and  maintenance  charges  when  due,  and 
discount  allowed  for  prepayment  of  operation  and  maintenance 
charges  will  be  as  provided  by  the  act  of  August  13,  1914  (88 
Stat,  686). 

Fransxin  K.  Lane, 

Secretary  of  the  Interior. 

PUBLIC  notice,  APRIL  3,  1916. 

1.  In  pursuance  of  the  provisions  of  the  reclamation  act  of  June 
17, 1902  (82  Stat.,  388)  and  acts  amendatory  thereof  and  supplemen- 
tal thereto,  and  in  particular  the  reclamation  extension  act  of  August 
13, 1914  (38  Stat,  686^,  section  6  of  which  authorizes  the  Secretary  of 
the  Interior  to  fix  the  due  date  for  operation  and  maintenance 
charges,  notice  is  hereby  given  that  hereafter,  until  further  notice,  for 
all  lands  under  the  Tieton  unit,  Yakima  project,  Washington,  the 
operation  and  maintenance  charge  for  anjr  irrigation  season  shall  be 
due  and  payable  on  March  1  of  the  following  calendar  year. 

2.  The  operation  and  maintenance  charges  for  the  irrigation  season 
of  1916,  and  for  each  irrigation  season  thereafter  until  further  notice, 
shall  be  due  on  March  1  of  the  following  year,  and  each  acre  of  irri- 
gable land,  whether  irrigated  or  not,  shall  be  charged  with  a  mini- 
mum operation  and  maintenance  charge  of  $1,  which  will  permit  de- 
livery of  not  more  than  1  acre-foot  per  acre;  for  the  first  acre- foot 
l>er  acre  additional  the  charge  shall  be  at  the  rate  of  50  cents  per  acre- 
foot,  and  should  further  quantities  be  needed  they  will  be  furnished 
at  the  rate  of  75  cents  per  acre-foot 

3.  The  provisions  oi  this  public  notice  cover  all  lands  subject  to 
public  notice  heretofore  issued  for  the  said  project, 

4.  Except  as  hereinabove  provided,  all  the  terms  and  provisions  of 
existing  public  notices  and  orders,  and  in  particular  the  public  notice 
of  March  19,  1915,  for  the  Tieton  unit,  shall  remain  unchanged. 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

PUBLIC  NOTICE,  APRIL.  6,  1916. 

1.  In  pursuance  of  the  provisions  of  the  reclamation  act  of  June 
17,  1902  (32  Stat,  388),  and  acts  amendatory  thereof  and  supple- 
mental thereto,  and  in  particular  the  reclamation  extension  act  of 
August  13,  1914  (38  Stat.,  686),  section  6  of  which  authorizes  the 
Secretary  of  the  Interior  to  fix  the  due  date  for  operation  and  main- 
tenance charges,  public  notice  was  given  on  March  31,  1915,  that  for 
all  lands  under  the  Sunnyside  unit,  Yakima  project,  Washington, 
the  operation  and  maintenance  charge  for  any  irrigation  season  shall 
be  due  and  payable  on  March  1  of  the  following  calendar  year. 

2.  For  the  season  of  1916,  each  acre  of  irrigable  land,  whether 
irrigated  or  not,  shall  be  charged  with  a  minimum  operation  and 
maintenance  charge  of  80  cents,  which  will  permit  delivery  of  not 
more  than  2  acre-feet  per  acre ;  for  the  first  acre- foot  per  acre  addi- 
tional the  charge  shall  be  at  the  rate  of  25  cents  per  acre-foot,  for  the 
second  acre-foot  per  acre  additional  at  the  rate  of  60  cents  per  acre- 
foot,  should  further  quantities  be  needed  they  will  be  furnished 
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at  the  rate  of  80  cents  per  acre-foot :  Provided^  That  the  quantity  of 
water  delivered  for  the  minimiiin  charge  msj  be  increased  where  it 
is  found  by  the  unanimous  report  of  a  committee  of  three  competent 
and  impartial  persons  appointed  by  the  water  users'  association  that 
the  irrigator  has  used  all  reasonable  means  of  economizing  water, 
and  from  the  nature  of  the  soil  it  is  impracticable  to  properly  irri- 
gate the  land  with  a  less  quantity  of  water  than  that  used  by  the 
irrigator.  In  no  case,  however,  shall  such  a  report  decrease  the 
charge  to  a  smaller  amount  than  $1  per  acre  nor  be  effective  until  ap- 
proved by  the  project  manager. 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

Pt3LIC   NOTICE,  MAY   31,   1916. 

1.  In  pursuance  of  the  provisions  of  section  4  of  the  reclamation 
act  of  June  17,  1902  (32  Stat,  388),  and  acts  amendatory  thereof 
and  supplementary  thereto,  and  particularly  the  reclamation  exten- 
sion act  of  Auffust  18, 1914  (38  Stat.,  686) ,  notice  is  hereby  given  that 
water  is  availsuble  from  the  Sunnj^side  unit  in  the  irrigation  season  of 
1916  and  thereafter  upon  the  filing  of  proper  water-right  applica- 
tion, for  the  irrigable  lands  shown  on  the  list  of  the  following  lands : 
Willamette  meridian,  T.  8  N.,  Rs.  22,  23,  and  24  E.;  T.  9  N.,  Bs.  22, 
23,  24,  and  25  E. ;  T.  10  N.,  Rs.  22  and  23  E. ;  T.  11  N.,  R.  20  E.,  ap- 
proved under  authority  of  this  department  by  the  Director  and  chief 
engineer  of  the  Reclamation  Service  on  May  31, 1916,  and  a  copy  of 
which  list  is  on  file  in  the  office  of  the  project  manager,  United  States 
Reclamation  Service,  and  in  the  local  land  office  at  North  Yakima, 
Wash.  A  portion  oi  the  lands  made  subject  to  water-right  applica- 
tions hereunder  are  above  gravity  flow  from  the  system  of  the  said 
Sunnyside  unitj  and  water-rights  applicants  must  assume  all  respon- 
sibility for  raism^  wat^r  from  said  system  to  the  land  to  be  irrigated, 
which  responsibility  shall  not,  however,  affect  the  charges  to  be  paid 
to  the  United  States  for  water  rights  under  the  said  unit  Saia  list 
shows  all  changes  in  the  irrigable  areas  heretofore  opened  to  irriga- 
tion as  well  as  the  land  opened  to  water-right  application  and  irri- 
gation under  this  public  notice. 

2.  Water-right  application  for  lands  in  private  ownership  may  be 
made  to  the  project  manager.  North  Yakima,  Wash.,  on  and  after 
the  date  of  tnis  notice.  The  limit  of  area  for  which  water-right 
application  may  be  made  for  lands  in  private  ownership  is  fixed  at 
160  acres  of  irrigable  land  for  each  land  owner. 

8.  The  water-right  charges  for  the  said  lands  shall  be  of  two 
kinds:  (a)  A  charge  of  $52  per  irrigable  acre  for  the  building  of  the 
irrigation  system  termed  the  construction  charge,  the  installments 
being  due  and  payable  as  hereinafter  provided;  and  (&)  an  aimual 
charge  for  operation  and  maintenance  due  and  payable  March  1  of 
each  year  for  the  preceding  irrigation  season,  xhe  operation  and 
maintenance  charge  for  the  irrigation  season  of  1916  shall  be  due  on 
March  1,  1917,  and  shall  be  of  the  amounts  and  terms  of  payment 
provided  in  public  notice  of  April  18, 1916,  for  said  Sunnyside  unit. 
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4.  For  all  said  lands  for  which  public  notice  has  not  been  hereto- 
fore issued,  but  which  were  on  or  before  August  13, 1914,  subject  to 
the  terms  and  conditions  of  the  reclamation  law,  and  for  which 
water-right  application  or  acceptance  under  the  terms  of  the  rec- 
lamation extension  act  shall  be  duly  filed  within  six  months  from  the 
date  hereof,  the  first  instalhnent  of  the  construction  charge  shall  be 
due  on  December  1,  1916,  and  subsequent  installments  on  December 
1  of  each  year  thereafter.  The  first  4  of  such  installments  shall  each 
be  2  per  cent,  the  next  2  each  4  per  cent,  and  the  next  14  each  6  per 
cent  of  the  construction  charge. 

6.  For  any  landholder  described  in  paragraph  4  who  elects  not  to 
file  acceptance  under  the  reclamation  extension  act  within  the  time 
limited  by  law,  the  first  installment  shall  be  due  December  1,  1916, 
and  the  same  shall  consist  of  one-tenth  of  the  construction  charge, 
namely,  $5.20  per  irrigable  acre,  and  payment  shall  be  made  on 
account  of  operation  and  maintenance  as  provided  in  paragraph  3 
hereof.  Additional  installments,  each  one-tenth  of  the  construction 
charge,  shall  be  due  on  December  1  of  each  year  thereafter  for  nine 
years.  Persons  coming  under  the  terms  of  this  paragraph  shall  file 
water-right  application  on  the  form  in  use  prior  to  the  passage  of 
the  act  of  August  13,  1914. 

6.  For  all  lands  on  said  list  which  were  not,  on  or  before  August 
13,  1914,  subject  to  the  terms  and  conditions  of  the  reclamation  Taw, 
a  payment  of  $2.60  per  irrigable  acre  on  account  of  the  construction 
charge,  called  the  initial  payment,  must  be  made  at  the  time  of 
makmg  water-right  application.  The  remainder  of  the  construction 
charge,  to  wit,  $49.40  per  irrigable  acre,  must  be  paid  in  15  annual 
installments,  the  first  5  of  which  shall  be  $2.60  each  and  the  remain- 
ing installments  $3.64  each  per  irrigable  acre.  The  first  annual 
inSiallment  becomes  due  December  1  of  the  fifth  calendar  year  after 
the  year  in  which  the  initial  installment  is  due.  The  subsequent 
annual  installments  become  due  December  1  of  each  year  thereafter 
until  fully  paid. 

7.  For  land  described  on  said  list  which  is  included  in  a  water- 
right  application  heretofore  filed  the  construction  charge  for  the 
irrigable  area  added  by  the  aforesaid  list  shall  be  payable  in  the 
same  number  of  installments  and  in  the  same  amounts  per  install- 
ment as  the  remainder  of  the  lands  included  in  the  water-right  appli- 
cation. The  first  of  such  installments  shall  become  due  on  the  same 
day  as  the  first  installment  which  becomes  due  hereafter  for  the 
other  lands  included  in  such  water-right  application  and  subsequtrnt 
installments  on  the  same  day  of  each  year  thereafter  until  fully  paid. 

8.  In  all  cases  where  water-right  application  for  lands  in  private 
ownership  or  for  lands  held  under  entries  not  subject  to  said  reclama- 
tion act  shall  not  be  made  within  one  year  from  date  of  this  notice, 
the  construction  charge  for  such  land  shall  be  increased  5  per  cent 
each  year  until  water-right  application  and  an  initial  payment  are 
made. 

9.  The  lands  hereby  opened  to  irrigation  shall  be  subject,  so  far 
as  applicable,  to  the  public  notices  and  orders  heretofore  issued  for 
lands  under  the  Sunnyside  unit. 

10.  Any  water-right  applicant  may  pay  the  whole  or  any  part  of 
the  construction  charge  within  a  shorter  period. 
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11.  The  method  of  determining  the  annual  operation  and  main- 
tenance charge,  and  the  penalties  for  faihire  to  pay  the  construction 
charge  and  the  operation  and  maintenance  charges  when  due  and 
discount  allowed  for  prepayment  of  operation  and  maintenance 
charges,  will  be  as  provided  by  the  act  of  August  13,  1914  (38  Stat.. 
686). 

Andrieus  a.  Jones,, 
First  Assistant  Secretary  of  the  Interior. 

FINANCIAL  STATEMENT. 

[Financial  statement  In  detail,  showing  assets,  liabilities,  reserves,  and  capital,  given  in 

appendix,  p.  739.] 

Feature  easts  of  the  Yakima-storage  unit  to  June  SO,  1916, 


Features. 

Sub- 
feature. 

Principal 
features. 

Examination  and  surveys: 

rieahim ,        

|!»,141.56 
20,564.98 
2,927.92 
5,460.48 
29,303.43 
2,700.12 

Tieton  Reservoir 

Reservoir  reconnoissanoe 

Hydrographlc  survey     ... 

Hydrof^raphic  Invesiment 

High  line 

804,098.40 

Storage  system: 

Frelimlnary  and  general  work— 

Kachess 

20,778.13 
117,564.53 
104,736.14 

427,112.94 
976,192.53 

36,625.68 
41,874.17 
119,236.01 

188,611.27 
7,984.95 

Eeechelns 

Cleahim 

Dams— 

Kachess 

Keechelus 

'^''^^ :. 

Keechelus 

Timnel,  Keechelus 

Clearing  and  logging  reservoir  area— 

Kachess  .  ..         

Keechelus 

2,039,716.30 

Permanent  improvements  and  lands: 
Buildings— 

Kachess 

2,667.90- 
2,553.39 

13,211.35 
17,019.13 

Keechelus 

Roads- 

Keechelus         

Tieton  Reservoir 

85,481.67 

Telephone  system,  telephone  lines: 

1,008.07 
2,429.58 

Keechelus 

3,437.65 
8,307.84 
61,542.39 

Operation  and  maintenance  during  construction  (water-rental  basis) 

Pfan  t  accounts 

Gross  cost  of  construction  of  project  to  June  30, 1916 

2,242,584.24 

Less  revenues  earned  during  construction  period: 

Ren  tal  of  buildin  gs 

21,346.92 

51.00 

1,385.47 

14,305.00 

22.80 

40,464.95 

41,063.88 

12,663.68 

1,306.94 

Rental  of  grazing  and  farming  lands 

Rentals'of  irrigation  v^ter 

Rentals  of  telephone  and  tolls 

Other  revenues,  unclassified .^.r r t ■, 

Prnfit  rm  rnfias-nonsp  onemtinnii 

Profit  on  mercantile  store  operations ...'. 

Profit  on  hosnf tal  onerations  . 

183,600.59 

Net  oost  of  construction  of  nrolect  to  Jtine  90. 1916.  t ......r- 

2,100,983.66 
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Estimated  cost  of  contemplated  work,  Yakima  storage  unit,  during  fiscal  year 

1917. 


Features. 


Subfeature. 


Prfncipal 
feature. 


Examinatloo  and  surveys,  consisting  of  test  pits,  borings,  and  surveys, 
at  Clealum  or  Tieton  Resenrcdrs 


Storage  ^orks: 

Dam 

Spillway 

Bridges  (permanent  foot  bridge) . 
Clearing  reservoir  site 


mprovei 
Land  and  timber  on  reservoir  area,  Keeohelus,  Kachees,  and  Clealum 

Roads 

Land  and  timber,  oonstruotion  of  Keechelus  Dam 

Bridges,  highway 


Telephone  system ,  telephone  lines 

Operation  and  maintenance,  public  noUoe.. 


Stores 

Hospitals. 


Total. 


|2S2,fi0O.0O 

05,500.00 

6,000.00 

106,000.00 


35,000.00 
2,000.00 

3.  mo.  00 

4,250.00 


64,000.00 


420,000.00 


48,850.00 
800.00 

14,000.00 
4,000.00 
8,000.00 
8,000.00 


493,650.00 


Feature  costs  of  Takima-Sunnyside  unit,  to  June  SO,  1916, 


Features. 


Examination  and  surveys 

Pumping  for  irrigation: 

Preliminary  and  general  work. . . 

Wells,  pits,  and  snafts 

Pumping  plants 

Admlnistratlye  general  expense. 

Canal  system: 

Preliminary  and  general  work. . . 
Diversion  dam  and  headworks. . 

Main  Canal 

Administrative  general  expense. 
Supplemental  oonstruction  cost. 

Lateral  system: 

Preliminary  and  general  work.. 

Laterals  and  sublaterals 

Flume 

Drops,  chutes,  and  checks 

Siphons 


Drainage  system 

Farm  units 

Pennanent  improvements  and  lands: 

Headquarters,  buildings,  and  grounds. 

ratrof  houses  and  grounds 


Telephone  system 

Operation  and  maintenance  during  construction 

Plant  accounts 

Openition  and  maintenance  chaiges  transferred  to  and  compounded 
with  construotion  charges 


Gross  cost  of  oonstructian  of  project  to  June  30, 1916. 
Less  revenues  earned  during  oonstruction  period: 

Rental  of  buildings 

Contractors '  fniff^  t  refunds 

Forfeitures  by  defaulting  bidders  and  contractors 

Profit  on  mess-housp  operations 

Profit  on  mercantile  store  operations 

Profit  on  hospital  operations 


Net  cost  of  constnictifln  of  project  to  June  80, 1016. 


Snbfeatuie. 


10,406.77 

1,354.66 

128,710.41 

8,-325.76 


478.68 

56,610.81 

1,623,579.12 

943.66 

2,606.40 


17,338.64 

509,302.88 

28,530.07 

40,336.48 

268,006.16 


24,276.46 
11,852.09 


3,360.67 
10,158.13 
5,30L16 
8,768.01 
3,917.75 
974.96 


Principal 
feature. 


146,000.10 


187,787.60 


1,684,318.68 


063,583.18 
11,418.80 
33,013.91 


86,138.56 

33,413.57 

7,584.70 

8,967.30 

10,714.35 


3,940,918.56 


36,470.00 


3,014,447.87 
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Bstimated  coH  of  oarUemplated  work,  Yakima-Sunn/yside  unit,  during  fiscal 

year  1917. 


Features. 


Sabfea- 
tore. 


PrincliMl 
feature. 


Bzaminatlan  and  snrTey,  preUminary  and  general  work. 
Pmnpinff  for  irrlgatioa: 

Preliminary  Tor  general  work 

Pumping  plants. 

Txansmisslan  lines 

Pipelines 


6,000.00 
71,200.00 

5,000.00 
32,500.00 


Osnal  system, 
Latoal  system: 

PfeUxninary  and  general  work. 

Laterals  and  sublaterals 

Flnmes 

Pipelines 

Drops,  cheeks,  and  deliveries. . 

Culverts  and  turnouts 


6,000.00 
60,060.00 

9,500.00 
23,750.00 
10,900.00 

2,800.00 


Farm  units,  survey  and  office  work 

Opention  and  mamtenanoe  during  oonstruction. 
gpecation  and  maintenance  under  public  notice. , 

Mercantile  stores. I M. "'."'.' *!.'!."."*.*I.*.'.'' J.* 

Hospital 


Total. 


92,000.00 


114,700.00 
8,700.00 


118,000.00 

2,500.00 

14,000.00 

06,700.00 

800.00 

100.00 

300.00 


352,800.00 


Feature  costs  of  Yakima-Tieton  unit,  to  June  SO,  1916, 


Features. 


Subfeatore. 


Prlnciptl 
feature. 


Szaminstion  and  survisy .  < 
Storage  works: 

Bumping  Lake  Dam. 

Clear  Grsak  Dam. 


Ooial  system: 

Headwoiks 

Tunnels,. 

ICain  Canal 

Wasteways 

Culverts  ^nd  drains. 


Lateral  system: 

Headworks  and  diversion  dams 

Laterals  and  subtaterals 

Flumes 

Bridges 

Drops,  chutee,  cheeks,  and  turnouts.. 

Siphons 

wasteways 

Culverts  and  drains 


Permanent  improvement  and  lands: 
Buildings  and  grounds 

RoadsT: :. 

Real  estate. 


Telephone  system,  telephone  lines 

Operation  and  maintenance  during  construction 

Operation  and  maintenance  charges  transferred  to  and  compounded  with 
oonstruction  charges 


Gross  cost  of  oonstruction  of  project  to  Jtme  30, 1916 . 
Less  revenues  earned  during  construcaon  period: 

Rental  of  buildings 

Rental  of  irrigation  water 

ContractOTB' freight  refunds 

lless-house  loss , 

Mercantile  store  gain 

Hospital  gain , 


N«t  cost  of  constniction  of  project  to  June  80, 1916.. 


8550,837.42 
84,542.78 


14,937.15 

897,100.73 

641,742.54 

57,181.22 

22,453.97 


26,058.20 
864,724.01 
106,390.46 
5,562.36 
77,442.46 
14,175.95 
11,067.21 
54,226.07 


41,943.05 
59.573.55 
2,768.60 


4,827.35 
3,526.50 
5,092.12 
11,131.79 
9,992.83 
2,185.94 


860,694.56 


686,88a  20 


1,183,416.61 


1,162,546.71 


104,286.10 
26,148.78 
10,20&54 

28, 95a  97 


3,169,63L47 


34,492.95 


3,146,138.52 


1  Deduct. 
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Estimated  oo8t  of  contemplated  workf  Yakima-Tieton  unit,  during  fiscal  year 

1917. 


Featnras. 


8ub- 
fBatare. 


Pxinc^Ma 
fBatnre. 


Canal  system,  Main  Canal 

Operation  and  maintenance  under  public  notice.. 


Mercantile  stores. 
Hospitals 


S38,00Q.M 

42,000.00 
400.00 
900.00 
200.00 


Total. 


80,800.00 
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WTOHINa,  SHOSHONE  PBOTECT. 

G.  O.  Sanfobd,  project  manager,  Powell,  Wyo. 
LOCATION. 

Ck>iinties:  Park  and  Big  Horn. 

Townships,  52  to  58  N.,  Rs.  97  to  104  W.,  sixth  principal  meridian. 

Railroad :  Chicago,  Burlington  &  Quincy. 

Railroad  stations  and  estimated  population  January  1,  1916:  Cody,  1,300; 
'Corbett;  Deaver,  50;  'Ralston;  PoweU,  525;  Garland,  50;  ^Mantua;  and 
*Prannle,  Wyo. 

WATER  SUPPLY. 

Source  of  water  supply :  Shoshone  River. 
Area  of  drainage  basin :  1,380  square  miles. 

Annual  run-off  in  acre-feet:  Shoshone  River  near  Cody  (1,380  square  miles), 
1908  to  1915— maximum,  1,420,000 ;  minimum,  846,872 ;  mean,  1,127,837. 

AOBICULTUBAL  AND  CLIMATIC  CONDITIONS. 

Area  for  which  service  is  prepared  to  supply  water,  season  of  1916:  42,665 
acres. 

Works  constructed  for  fifth  unit,  but  not  open  to  entry :  3,562  acres. 

Area  under  water-right  applications,  season  of  1916 :  37,570  acres. 

Area  under  rental  contracts,  season  of  1916:  150  acres. 

Length  of  irrigating  season :  From  April  10  to  November  10. 

Average  elevation  of  Irrigable  area:  4,500  feet  above  sea  level. 

Rainfall  on  irrigable  area :  1907-1915,  average,  5.92  inches ;  1915,  9.19  inches. 

Range  of  temperature  on  irrigable  area :  —31*  to  101°  F. 

Character  of  soil  of  irrigable  area:  Light  sandy  and  clay  loams. 

Principal  products:  Alfalfa,  grain,  sugar  beets,  vegetables,  cattle,  hogs,  and 
dairy  products. 

Principal  markets:  Omaha,  Nebr. ;  Kansas  City,  Mo.;  Chicago,  111.;  Denver, 
Colo.;  Billings,  Mont;  and  local. 

LANDS  OPENED  FOB  IBBIOATION. 

Dates  of  public  notices  and  orders  relating  thereto :  November  25,  1907 ;  April 
3,  1908 ;  May  8,  1909 ;  February  6,  March  25,  May  20,  November  8,  1911 ;  Feb- 
ruary 9,  March  23,  July  17,  1912 ;  January  17,  February  26,  June  23,  July  15, 
July  21,  1913;  January  19,  May  29  (memorandum),  September  24,  1914;  March 
].  March  20,  September  25,  October  9,  1915;  March  16,  June  3,  1916. 

Location  of  lands  opened :  Tps.  54  to  56  N.,  Rs.  98  to  100  W.,  sixth  principal 
meridian. 

Present  status  of  irrigable  lands  opened :  36,745  acres  of  public  and  825  acres 
of  private  lands  under  water-right  application,  3,847  acres  of  unentered  public 
land,  and  1,245  acres  of  private  and  State  land  open  to  entry  for  which  water  is 
available,  but  for  which  no  water-right  application  has  been  made ;  3.54  acres  of 
land  included  in  United  States  reserves. 

Limit  of  area  of  farm  units :  Public,  80  acres ;  private,  160. 

Duty  of  water :  2  acre-feet  per  acre  per  annum  at  the  farm. 

Building  charge  per  acre  of  irrigable  land :  $57  on  first  unit,  $58  on  second 
unit ;  $59  on  third  and  fourth  units ;  charge  for  fifth  unit  not  yet  announced. 

Annual  operation  and  maintenance  charge :  70  cents  per  acre  of  irrigable  land 
whether  water  is  used  or  not,  for  which  2  acre-feet  of  water  may  be  deliv- 
ered ;  15  cents  for  the  third  acre-foot ;  and  25  cents  per  acre-foot  for  all  addi- 
tional water.       

^BaUroad  siding  only.  *  Population  less  than  25. 
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OHBOKOLOaiGAL  SUMMABY. 

Reconnolssance  made  and  preUmlnary  surveys  began  in  1908. 
Ck>nstniction  recommended  by  board  of  engineers,  February  1,  1904. 
Ck>nstruction  authorized  by  Secretary  February  10,  1904. 
Gorbett  diversion  dam  completed  June,  1907. 
Ck)rbett  Tunnel  completed  November,  1907. 
First  irrigation  by  Reclamation  Service,  season  of  1908. 
Shoshone  Dam  completed  January,  1910. 

Entire  project  50  per  cent  completed  June  30, 1916 ;  first,  second,  third,  fourth, 
and  fifth  units  completed. 

IBBiaATION  PLAN. 

The  irrigation  plan  of  the  Shoshone  project  provides  for  the  storage  of  flood 
waters  of  Shoshone  River  in  a  reservoir  controlled  by  Shoshone  Dam,  about  8 
miles  above  Cody,  Wyo. ;  the  diversion  of  water  from  Shoshone  River  by  a  dam 
at  Gorbett,  about  16  miles  below  the  reservoir,  and  through  the  Oorbett  Tunnel 
into  a  canal  system  supplying  water  to  lands  on  the  north  side  of  the  river  in 
the  vicinity  of  Ralston,  Powell,  Garland,  Mantua.  Frannie,  and  Deaver;  the 
diversion  into  the  Will  wood  Ganal  for  the  irrigation  of  lands  on  the  south  side 
of  the  Shoshone  River ;  and  the  diversion  into  the  north  side  High  Line  from 
the  Shoshone  Dam  for  the  irrigation  of  lands  lying  on  the  north  side  of  the 
Shoshone  River  above  the  Garland  Ganal  system  and  extending  from  the  lower 
end  of  the  Shoshone  Ganyon  near  Gody  to  the  divide  between  the  Shoshone 
River  and  Glarks  Fork  drainage. 

The  United  States  claims  all  waste,  seepage,  spring,  and  percolating  water 
arising  within  the  project  and  proposes  to  use  such  water  in  connection  there- 
with. 

The  Shoshone  Dam,  Gorbett  Dam,  Gorbett  Tunnel,  Garland  Ganal,  about  13 
miles  of  the  Frannie  Ganal,  the  lateral  and  distributary  system  for  approxi- 
mately 43,000  acres  in  the  vicinity  of  Ralston,  Powell,  and  Garland,  Wyo.,  and 
the  major  portion  of  the  canal  system  for  the  irrigation  of  the  first  unit  of 
about  11,800  acres  on  the  Frannie  division  have  been  completed. 

Future  operations  include  the  construction  of  the  WiUwood  and  High  Line 
Canals  and  the  completion  of  additional  units  on  the  Frannie  division. 

SUM1£A&Y  OF  GENEBAIi  DATA  FOB  SHOSHONE  FBOJECT  TO  JTJNE 

30,  1916. 

Areas: 

Irrigable  acreage  when  project  is  complete 147,865 

Public  land  entered,  June  30,  1916 36,  745 

Public  land  open  to  entry,  June  30,  1916 3, 847 

Public  land  withdrawn,  June  30,  1916 98,210 

State  land,  June  30,  1916 L 6, 326 

Private  land,  June  30,  1916 2, 237 

Acreage  service  could  have  supplied  season  of  1915 42,816 

Estimated  addition  in  fiscal  year  1917 11,876 

Estimated  acreage  service  can  supply  July  1,  1917 54, 712 

Acreage  actually  irrigated,  season  of  1915 25,753 

Acreage  cropped  under  Irrigation,  season  of  1915 24,833 

Crops: 

Value  of  irrigated  crops,  season  of  1915 |410, 031. 00 

Value  of  irrigated  crops,  per  acre  cropped 16. 51 

TPI  n  fl  n  (*f^  * 

Estimated  cost  of  completed  project $9, 936, 000. 00 

Total  construction  cost  to  June  30,  1916 $4,542,980.13 

Per  cent  complete,  June  30,  1916 50 

Appropriation  for  fiscal  year  1917,  total ; $762,000.00 

Allotment  for  construction,  fiscal  year  1917 $595,  700. 00 

Estimated  per  cent  complete,  June  30,  1917 53 

Announced  construction  charges  per  acre $57,  $58,  $59 
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Ffnances — Continaed. 

Appropriation,  fiscal  year  1916 $478, 000. 00 

Decrease  under  10  per  cent  provision  of  act 43, 800. 00 


Total  appropriation $484,700.00 

Expenditures  during  fiscal  year  chargeable  to  1016  appropria- 
tion— 

Disbursements $221, 067. 72 

Transfers 19, 832. 19 

$240, 899. 91 

Registered  liabUities  chargeable  to  1916  ap-   ' 

propriation _._ 53, 186. 22 


294,086.18 

Unencumbered  balance  July  1,  1916 140,613.87 

Repayments : 

Construction  charges — 

Accrued  to  June  30,  1916 266, 132. 70 

CJollected  to  June  30,  1916 260. 423. 45 


Uncollected,  June  30,  1916 5, 709. 25 


Operation  and  maintenance  charges  (public  notice) — 

Accrued  to  June  30,  1916 133, 113. 54 

Collected  to  June  30,  1916 123, 554. 03 


Uncollected,  June  30,  1916 9, 559. 51 

Drainage: 

Bstimated  acreage  damaged  by  seepage  June  30,  1916 1, 000 

Miles  of  drains  built  to  June  30, 1916-- 

Open 10. 32 

Closed 55. 05 


65.87 
Bstimated  acrenge  protected  by  drains  built  to  June  30,  1916—  16, 500 

Bstimated  acreage  to  be  protected  by  authorized  system 20, 500 

Bxpended  to  June  30,  1916,  on  drainage  works,  completed 
and  uncompleted $468, 477. 16 

HISTOBT  OF  CONSTRUCTION  AND  ENGINEEBINa  FEATURES. 

BOADS. 

In  order  to  prepare  for  the  construction  of  Shoshone  Dam  it  was 
found  desirable  to  have  a  road  through  the  canyon  by  which  to  gain 
easy  access  to  the  cliffs  above  the  elevation  of  the  top  of  the  dam. 

The  construction  of  such  a  road  on  the  north  side  of  the  canyon  was 
begun  by  Government  forces  in  1904.  and  early  in  1905  the  road  was 
completed  for  a  distance  of  4  miles  n*om  the  mouth  of  the  canyon  to 
the  site  of  the  dam.  For  the  greater  part  of  this  distance  the  road 
was  cut  into  the  solid  rock  of  the  walls  of  the  canyon. 

On  account  of  the  fact  that  a  road  formerly  used  in  entering 
Yellowstone  Park  passed  through  the  site  of  the  reservoir,  the  canyon 
road  has  been  extended  for  a  distance  of  14  miles  from  the  site  of  the 
dam  around  the  flow  line  of  the  reservoir  until  it  joins  a  newly  con- 
structed county  road  that  connects  with  other  roads  entering  the 
park.  Surveys  for  this  extension,  known  as  the  Shoshone  Eeservoir 
highway,  were  made  in  1908,  and  its  construction  was  begun  in  1908 
and  completed  in  1910. 
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The  old  trail  from  Cody  to  Yellowstone  Park  was  located  on  the 
south  side  of  Cedar  Mountain,  crossing  the  South  Fork  of  the 
Shoshone  River  near  Marquette  and  continuing  thence  along  the 
south  side  of  the  North  Fork.  The  construction  of  Shoshone  Keser- 
Yoir  submerged  several  miles  of  this  road  and  left  no  outlet  for  the 
ranchers  living  between  the  two  forks  of  the  river.  The  Reclama- 
tion Service  prepared  plans  for  the  construction  of  11  miles  of  Be- 
tween Forks  Highway.  One-half  of  the  work  was  completed  in  the 
fall  of  1911  and  a  steel  bridge  erected  across  the  South  Fork  of 
Shoshone  River.  The  county  officials  agreed  to  cooperate  with  the 
Reclamation  Service  in  the  construction  of  this  road  to  the  extent  of 
securing  all  necessary  rights  of  way.  Because  of  some  difficulties 
arising  in  securing  such  rights  of  way  construction  work  was  sus- 
pended and  not  resumed  until  April,  1914,  when  a  short  reach  was 
completed  at  the  crossing  of  the  Cody  Canal.  The  balance  of  the 
road,  which  runs  along  the  south  side  of  the  north  arm  of  the  reser- 
voir, was  completed  in  the  spring  of  1915. 

SHOSHONE  DAM. 

The  Shoshone  Dam  is  located  on  Shoshone  River  a  short  distance 
below  the  confluence  of  its  north  and  south  forks  and  near  the  upper 
end  of  Shoshone  Canyon.  The  dam  is  a  monolithic  rubble  concrete 
structure  of  the  arch  type,  the  radius  of  the  center  line  of  the  top  of 
the  dam  being  160  feet.  The  maximum  height  from  the  rock  founda- 
tion to  the  top  of  the  parapet  is  328  feet. 

The  main  outlet  of  the  reservoir  formed  by  the  dam  is,  a  concrete- 
lined  tunnel  498  feet  in  length,  having  a  section  10  feet  wide  by  10 
feet  hi^h  at  the  sides  with  an  arched  roof  of  16-inch  rise.  The  tunnel 
was  driven  through  the  granite  cliff  on  the  south  side  of  the  canyon. 
The  elevation  of  the  floor  of  the  tunnel  at  its  upper  end  is  5,140,  and 
at  its  lower  end  5,137. 

A  second  outlet  tunnel,  also  on  the  south  side  of  the  canyon,  has 
its  inlet  floor  at  elevation  5,250.  It  is  10  feet  square  in  section,  has 
a  length  of  300  feet,  and  is  unlined. 

On  the  north  side  of  the  reservoir,  several  hundred  feet  upstream 
from  the  dam,  there  is  a  concrete  spillway  weir  300  feet  long,  dis- 
charging at  elevation  5,360  into  an  open  channel  and  thence  into 
rtn  unlined  tunnel  excavated  to  a  section  20  feet  wide  and  20  feet  high 
at  the  sides  with  a  roof  arch  having  a  rise  of  2  feet  8  inches.  The 
spillway  tunnel  is  405  feet  in  length,  has  a  slope  of  10  feet  in  100, 
and  discharges  through  an  open  channel  into  the  river  about  300  feet 
below  the  dam.  • 

In  connection  with  the  construction  of  the  dam,  spillway,  and  main 
outlet  tunnel,  there  was  also  required  on  the  north  side  of  the  can- 
yon an  unlined  road  tunnel  166  feet  in  length  with  a  cross  section  9 
feet  wide  by  12  feet  high. 

Plans  for  the  construction  of  Shoshone  Dam,  spillway,  and  outlet, 
spillway  and  road  tunnels,  were  prepared  in  1905  and  considered  in 
•June  oi  that  year  by  a  board  of  engineers  consisting  of  Messrs.  A.  P. 
Davis,  G.  Y.  'Wisner,  A.  J.  Wiley,  J.  H.  Quinton,  D.  C.  Henny,  and 
H.  N.  Savage.  Proposals  were  opened  September  5,  1905,  and  con- 
tract was  executed  September  23,  1905.    Work  on  the  outlet  tunnel 
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was  begun  November  21,  and  the  construction  of  temporary  diverting 
works  was  begun  December  12,  1905.  In  May,  1906,  work  on  the 
outlet  tunnel  was  discontinued  on  account  of  high  water  in  the  river, 
and  in  June  of  that  year  the  temporary  dam  was  partly  destroyed. 

In  August,  1906,  it  became  necessary  to  suspend  the  contract  on 
account  of  the  failure  of  the  contractor  to  prosecute  the  work  satis- 
factorily. On  September  10  a  new  contract  was  executed  by  the 
bondsmen  of  the  first  contractor  and  reconstruction  of  the  temporary 
dam  we  begun  in  November  of  that  year. 

In  April,  1907,  the  excavation  of  the  outlet  tunnel  was  resumed 
and  it  was  completed  May  10. 

The  temporary  works  required  for  diverting  the  flow  of  the  river 
during  the  construction  of  Shoshone  Dam  consisted  of  a  rock-filled 
crib  dam,  300  feet  long  and  18  feet  high;  a  timber  flume  1,340  feet 
long,  13  feet  wide,  and  8  feet  high,  discharging  into  the  outlet  tunnel, 
and  another  flume  400  feet  long,  10  feet  wide,  and  8  feet  high,  heading 
at  the  lower  end  of  the  outlet  tunnel.  The  portions  of  the  temporary 
dam  and  flume  destroyed  by  flood  in  June,  1906,  were  reconstructed 
in  November  of  that  year.  The  dam  was  repaired  again  in  April, 
1907,  and  the  upper  flume  connected  with  the  outlet  tunnel,  the 
flume  being  finally  completed  on  May  18, 1907.  The  lower  flume  was 
constructed  in  the  fall  of  1907. 

Excavation  for  the  foundation  of  the  Shoshone  Dam  was  begun 
December  2, 1907,  and  completed  April  1, 1908. 

The  placing  of  concrete  m  the  dam  was  begun  March  30, 1908,  and 
completed  January  16, 1910. 

The  excavation  of  the  road  tunnel  waa  begun  May  12,  1906,  and 
completed  January  17, 1907. 

The  open-cut  excavation  for  the  spillway  was  beffun  in  April,  1906, 
and  completed  in  April,  1909 ;  and  the  driving  of  the  spillway  tunnel 
was  begun  September  3, 1908,  and  completed  m  April,  1909. 

Construction  of  the  iipper  outlet  tunnel  for  the  reservoir  was  begun 
December  20,  1909,  by  Government  forces.  At  the  end  of  May,  1910, 
the  driving  of  the  tunnel  had  been  completed  except  for  the  excava- 
tion of  a  part  of  the  bench  in  the  lower  end. 

High-pressure  gates, — ^In  the  gate  chamber  near  the  discharge  end 
of  the  outlet  tunnel  of  the  Shoshone  Reservoir  are  installed  three 
cast-iron  gates  each  7^  feet  high  by  4J  feet  wide  and  controlling  a 
waterway  7  feet  high  by  3  feet  8  inches  wide.  Proposals  for  supply- 
ing and  installing  the  gates  and  operating  mechanism  were  opened 
on  December  20, 1906,  and  a  contract  was  executed  February  14,  1907. 
The  contractor  was  required  to  erect  the  gate  frames  and  install  the 
gates  and  operating  mechanism,  but  the  excavating  required  and 
the  placing  of  the  necessary  concrete  were  done  by  the  United  States. 
The  manufacture  of  the  gates  was  begun  bj  the  contractor  soon  after 
the  execution  of  the  contract,  and  the  delivery  at  the  project  of  the 
gates,  gate  frames,  and  operating  mechanism  was  made  in  May  and 
Jime.  1908,  and  the  installation  was  completed  in  August,  1908. 

Upon  completion  of  the  dam  work  for  the  next  few  years  was  con- 
fined to  some  minor  improvements  in  the  road  in  the  immediate 
vicinity  of  the  dam  so  as  to  make  it  safe  for  public  travel.  A  wooden 
stairway  was  erected  down  the  north  canyon  wall  to  the  balcony 
across  the  downstream  face  of  the  dam  and  the  steel  ladder  which 
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gives  access  to  the  operating  chamber,  where  is  located  the  machinery 
for  operating  the  high-pressure  gates.  Some  additional  survey  work 
was  required  to  complete  the  necessary  drawings  covering  the  fiowage 
lands  within  the  limits  of  the  reservoir. 

During  the  fiscal  year  1911  work  was  limited  to  ncMcessary  opera- 
tion and  maintenance  work  in  controlling  the  reservoir.  A  portion 
of  the  reservoir  site  was  fenced.  In  the  spring  of  1912  it  was  decided 
to  raise  the  water  surface  in  the  reservoir  by  closing  the  42-inch  pipes 
through  the  base  of  the  dam  bj  means  of  stop  planks  placed  at  the 
upper  end  and  after  accomplishing  this  to  plug  the  upper  outlet 
tunnel,  if  found  necessary,  with  a  large  mass  of  concrete.  Some 
difficulty  was  experienced  m  lowering  the  water  to  an  elevation  where 
the  stop  planks  could  be  placed  over  the  42-inch  pipes,  and  this  plan 
was  abandoned  and  steps  taken  to  place  the  concrete  plug  in  the 
upper  outlet  tunnel.  While  this  work  was  in  progress  the  sliding 
gates  in  the  lower  outlet  tunnel  were  left  wide  open.  Upon  comple- 
tion of  the  concrete  plug  some  difficulty  was  experienced  in  closing 
the  high-pressure  gates,  but  this  was  finally  accomplished  although 
the  water  stood  at  a.  depth  of  127  feet  above  the  valve  seat 

Installation  of  valves  on  JiZ-inch  outlet  pipes. — In  January,  1913, 
work  was  started  on  the  installation  of  twin  30-inch  valves  at  the 
lower  end  of  the  42-inch  pipes  through  the  base  of  the  dam.  These 
pipes  had  heretofore  been  discharging  free.  The  low  flow  of  the 
river  was  handled  through  the  high-pressure  sliding  gates.  The 
work  involved  the  excavation  of  about  100  yards  of  loose  rock  so  as 
to  lower  the  water  below  the  elevation  of  the  pipes,  the  placing  of 
four  gates,  each  weighing  5,700  pounds  with  necessary  reducers, 
and  the  placing  of  32  yards  of  concrete  in  the  gatehouse  around  the 
twin  valves.  The  lowering  of  the  reservoir  in  the  fall  of  1912  left 
a  large  area  of  land  where  the  vegetation  had  been  destroyed.  This 
area  became  very  dry,  and  the  heavy  winds  coming  down  through 
the  mountain  passes  picked  up  the  fine  sand  which  drifted  to  the 
farms  immediately  adjoining  the  reservoir  and  filled  the  air  with  a 

freat  cloud  of  dust  which  was  noticeable  at  distances  of  many  miles, 
'he  damage  caused  to  farms  in  the  vicinity  of  the  reservoir  by  this 
drifting  sand  made  it  necessary  to  purchase  the  fee  title  of  three  of 
the  farms  and  the  payment  of  $14,760.97  damage  claims  in  eight 
additional  cases.  The  total  expenditure  amounted  to  $38,654.97.  In 
addition  to  this  trouble,  there  was  also  some  damage  in  the  vicinity 
of  Kane,  Wyo.,  which  is  located  at  the  confluence  of  the  Shoshone 
River  with  the  Big  Horn.  At  the  time  that  surplus  water  in  the 
reservoir  was  being  drawn  off  severe  cold  weather  prevailed,  causing 
a  considerable  quantity  of  ice  to  form  and  block  the  channel  so  that 
water  and  ice  overflowed  the  adjacent  farms.  In  many  instances  the 
landowners  were  obliged  to  vacate  their  houses  because  of  the  flooded 
condition  of  the  farm.  An  adjustment  of  the  claims  resulting  from 
this  overflow  covered  a  total  of  26  cases  and  a  payment  of  $8,452.95. 
Upon  completion  of  the  installation  of  the  30-inch  valves  they 
were  left  open  so  as  to  pass  a  sufficient  quantity  of  water  for  the 
irrigable  lands  under  the  Shoshone  project,  as  well  as  private  rights 
below,  until  the  flood  waters  began  to  discharge  over  the  spillway  of 
the  reservoir.  As  soon  as  water  began  to  overflow  the  spillway  an 
attempt  was  made  to  close  the  twm  valves  on  the  42-inch  pipes, 
which  was  successfully  accomplished  with  the  right  pair,  but  with 
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the  left  pair  the  valves  were  not  entirely  closed  and  the  vibration  re- 
sulting from  the  water  discharging  through  a  small  opening  under 
a  head  of  220  feet  eventually  brought  about  the  failure  of  uie  con- 
necting bolts,  and  the  lower  valve  on  the  left  pipe  was  torn  loose 
sometime  in  the  spring  of  1914.  A  few  months  later  the  second  valve 
on  this  same  pipe  was  also  torn  from  its  fastening.  No  attempt  has 
been  made  to  close  this  pipe,  as  it  is  necessary  throughout  the  entire 
year  to  discharge  some  water  from  the  reservoir  and  this  one  pipe 
satisfactorily  meets  all  requirements,  except  during  the  height  of 
the  irrigation  season. 

InstcUlation  of  balanced  valves. — During  1918  and  1914  the  prin- 
cipal control  of  the  stored  waters  in  Shoshone  Keservoir  was  limited 
to  the  water  held  above  the  elevation  of  the  spillway  by  means  of 
temporary  wooden  frames  and  stop  planks.  Consideration  was  given 
to  the  installation  of  the  additional  controlling  works  which  it  was 
not  considered  advisable  to  install  during  the  construction  of  the 
dam.  A  report  was  submitted  under  date  of  April  26.  1914,  by  a 
board  of  engineers  consisting  of  Messrs.  O.  H.  Ensign,  D.  C.  Henny, 
A.  J.  Wiley,  and  H.  N.  Savage,  fully  discussing  the  controlling 
conditions  and  recommending  the  installation  of  two  positive-con- 
trol Ensign  balanced  valves  m  the  lower  outlet  tunnel,  with  a  re- 
movable steel  bulkhead  closing  the  lower  end  of  this  tunnel  and 
provision  made  for  the  water  to  discharge  through  short  openings 
through  the  side  of  the  canyon  wall.  The  plans  were  approved  and 
preliminary  work  started  the  following  August.  The  fii^  work  con- 
sisted in  enlarging  the  river  channel  on  the  lower  side  of  the  dam  so 
as  to  lower  the  water  in  the  lower  outlet  tunnel,  which  at  the  be- 
ginning of  the  work  was  5^  feet  deep.  The  operating  chamber, 
which  gave  access  to  the  controlling  works  for  the  high-pressure 
sliding  gates,  was  enlarged  so  as  to  permit  the  installation  of  the  con- 
trolling works  for  the  balanced  valve.  In  the  lower  outlet  tunnel  a 
considerable  quantity  of  rock  was  excavated  to  permit  the  installation 
of  the  valves  and  some  very  careful  work  was  performed  in  replacing 
the  concrete  lining  so  as  to  successfully  eliminate  the  possibility  of 
excessive  hydrostatic  pressure  against  the  back  of  the  concrete  lin- 
ing, which  might  possibly  result  m  its  destruction.  This  was  accom- 
plished by  placing  two  separate  linings,  the  first  of  which  was 
somewhat  porous  m  character  connecting  with  tile  drains  through 
which  water  could  be  discharged  into  the  tunnel  below  the  bulkhead. 
Before  placing  the  second  lining  the  first  concrete  was  coated  with 
a  layer  of  concrete  mortar  applied  with  a  cement  gun  and  followed 
with  a  waterproof  material  applied  at  a  temperature  of  300®  F. 
The  second  9-inch  layer  was  then  placed,  this  being  a  'rich  mixture, 
carefully  tied  to  the  first  lining  bv  means  of  reinforcing  steel.  This 
work  was  carried  on  throughout  the  winter  months  of  1914  and  1916, 
and  was  completed  in  May  of  the  latter  year.  A  preliminary  test 
of  the  new  controlling  works  developed  a  weakness  in  the  removable 
steel  bulkhead  which  was  repaired  in  August  and  the  controlling 
works  successfully  tested  in  November,  1915.  Further  tests  were 
carried  on  in  the  spring  of  1916,  which  successfully  showed  that  the 
stored  waters  of  Shoshone  Reservoir  are  now  under  complete  and 
full  control,  and  a  sufficient  quantity  of  water  can  at  all  times  be  dis- 
charged from  the  reservoir  to  supply  all  of  the  lands  which  are 
irrigable  under  the  Corbett  division  and  also  the  lands  which  will  be 
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irrigated  from  the  Willwood  division,  as  well  as  prior  rights  which 
are  located  below  the  Shoshone  project. 

CORBETT  TUNNEL. 

In  the  plans  for  diverting  water  from  Shoshone  River  for  irrigation 
of  lands  on  the  north  side,  an  important  feature  is  the  Corbett  Tun- 
nel, heading  at  the  Corbett  Diversion  Dam,  about  16  miles  below  the 
Shoshone  Dam  and  8  miles  from  Cody,  Wyo.  The  controlling  gates 
at  the  head  of  the  tunnel  were  installed  in  connection  with  the  Cor- 
bett Dam,  but  at  the  outlet  of  the  tunnel  there  was  constructed  in 
connection  with  it  a  settling  basin,  from  which  the  main  canal  re- 
ceives its  water  supply.  A  spillway  for  the  settling  basin,  with  crest 
at  elevation  4,598,  was  excavated  in  rock  near  the  east  end  of  the 
dam  and  a  sluicing  tunnel  was  built  from  the  settling  basin  to  the 
river. 

Specifications  for  the  construction  of  the  Corbett  Tunnel  and  set- 
tling basin  were  prepared  in  1905,  and  reviewed  and  recommended 
by  a  board  of  engineers  consisting  of  Messrs.  A.  P.  Davis,  A.  J. 
Wiley,  and  H.  N.  Savage.  Proposals  for  the  work  were  opened  Sep- 
tember 6, 1905,  a  contract  was  executed  September  27,  and  work  was 
begim  November  3, 1905.  On  August  4,  1906,  it  became  necessary  to 
suspend  the  operation  of  the  contract  on  account  of  the  failure  of  the 
contractor  to  prosecute  the  work  satisfactorily.  On  August  17,  1906, 
the  work  of  construction  was  taken  up  by  the  Reclamation  Service. 
The  driving  of  the  tunnel  was  completed  August  2,  1907,  and  the 
whole  work  of  the  contract  was  finished  November  20,  1907. 

The  excavation  for  the  tunnel  was  carried  forward  from  both 
portals;  from  three  adits,  located,  respectively,  at  stations  33 -f  57.2, 
91  +  8.4,  and  121  +  52.6 ;  and  from  a  shaft  at  station  155  +  0. 

Adit  No.  1  was  completed  January  14,  1906,  and  the  excavation  of 
the  tunnel  proper  was  then  begun.  Adits  Nos.  2  and  3  were  com- 
pleted March  10,  1906.  Excavation  at  the  intake  was  begun  in  May 
and  at  the  outlet  portal  December  8,  1906.  Excavation  at  the  shaft 
was  begun  June  9  and  reached  the  tunnel  section  in  September,  1906. 

In  March,  1906,  the  contractor  began  excavating  for  the  puddled 
trench  of  the  earth  dam  for  the  settling  basin.  After  excavating  the 
trench  to  a  depth  of  4  feet,  the  work  was  suspended  until  August  1, 
when  it  was  resumed  by  a  subcontractor.  When  the  main  contract 
was  suspended,  the  subcontractor  continued  work  on  the  dam  for  the 
settling  basin,  and  the  Reclamation  Service  later  made  a  contract 
with  him  for  the  completion  of  the  work. 

The  excavation  of  the  sluicing  tunnel  for  the  settling  basin  was 
begun  January  10,  1906,  and  completed  May  1.  The  Iming  of  the 
tunnel  with  concrete  and  the  construction  of  the  gate  house,  gate- 
house shaft,  and  intake  and  outlet  portals  were  completed,  and  the 
gate  was  installed  in  March,  1907. 

CORBETT  DAM. 

For  the  purpose  of  diverting  water  from  Shoshone  Eiver  into  the 
Corbett  Tunnel  the  Corbett  Dam,  located  about  8  miles  from  Cody, 
Wyo.,  was  constructed.    This  dam  is  a  reenforced  concrete  weir. 
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Plans  for  the  dam  were  reviawed  in  May,  1906,  by  a  board  of  engi- 
neers consisting  of  Messrs.  A.  J.  Wiley,  H.  N.  oavage,  Jeremiah 
Ahem,  and  C.  P.  Williams,  and  specifications  recommended  by  the 
board  were  approved  by  the  department.  Proposals  under  these 
specifications  were  opened  July  10, 1906,  and  a  contract  for  the  work 
was  executed  August  6,  1906.  The  work  of  construction  was  begun 
in  the  fall  of  that  year  and  completed  in  June,  1907. 

CANAL  AND  DISTRIBUTION  SYSTEM. 

Garland  Canal, — ^The  main  part  of  the  water  required  for  irrigat- 
ing the  lands  on  the  north  side  of  the  Shoshone  River  is  supplied 
through  the  Garland  Canal,  heading  at  the  settling  basin  at  the 
mouth  of  the  Corbett  Tunnel.  The  canal  extends  in  a  northeasterly 
direction  a  distance  of  about  8  miles,  discharging  into  Ralston  Reser- 
voir, from  which  the  canal  is  extended  a  farther  distance  of  about 
10  miles  to  supply  various  laterals  for  conveying  the  water  to  the 
lands  to  be  irrigated. 

Ralston  Reservoir,  located  at  the  end  of  division  1  of  the  Garland 
Canal,  is  a  small  reservoir,  having  an  area  of  about  200  acres,  formed 
in  a  natural  depression  by  the  construction  of  an  earth  dam  2,200  feet 
in  length  with  a  maximum  height  of  40  feet  and  an  average  height  of 
about  10  feet. 

Designs  for  the  construction  of  division  1  of  the  Garland  Canal 
were  reviewed  in  March,  1906,  by  a  board  consisting  of  Messrs.  A.  P. 
Davis,  A.  J.  Wiley,  and  H.  N.  Savage.  Specifications  for  the  exca- 
vation of  this  division  and  for  the  erection  of  a  part  of  the  structures 
thereon,  recommended  by  the  board,  were  approved  by  the  depart- 
ment and  advertisement  was  issued  inviting  proposals  to  be  opened 
May  24, 1906.  Only  one  proposal  was  receivea,  and  that  was  rejected 
as  unsatisfactory,  and  the  work  readvertised  with  a  change  in  the 
date  for  required  completion.  The  proposals  received  under  this 
readvertisement  were  opened  July  11,  1906;  a  contract  for  the  work 
was  executed  November  2, 1906;  and  the  work  was  completed  August 
10,  1908.  Specifications  for  the  erection  of  other  structures  on 
division  1  of  the  Garland  Canal,  reviewed  and  recommended  by  the 
same  board,  were  approved  by  the  department  July  3,  1906,  and 
advertisement  was  issued  inviting  proposals  to  be  opened  August  23, 

1906.  No  proposals  were,  however,  received.  On  March  18,  1907, 
an  informal  proposal,  modified  as  to  dates  and  requirements,  was 
received,  a  contract  was  executed  April  9,  1907,  and  the  work  was 
completed  in  February,  1908. 

Plans  for  the  construction  of  divisions  2,  3,  and  x  of  Garland 
Canal  and  of  lateral  systems  diverting  water  therefrom  for  the 
irrigation  of  about  40,000  acres  of  land  were  reviewed  in  January, 

1907,  hj  a  board  of  engineers  consisting  of  Messrs.  A.  J.  Wiley, 
H.  N.  Savage,  and  R.  S.  Stockton.  Specmcations  for  the  excavation 
of  these  canals,  recommended  by  the  board,  were  approved  by  the 
department  on  January  8,  1907.  Proposals  were  opened  March  12, 
1907,  and  four  contracts  for  different  parts  of  the  work  were  awarded. 
The  contracts  were  executed  on  April  8,  April  12,  April  13,  and 
April  27,  respectively,  and  the  larger  part  of  the  work  under  all 
of  the  contracts  was  completed  by  March,  1908,  and  all  of  it  by  No- 
vember, 1908.    On  divisions  5,  6,  7,  and  9  of  the  laterals,  comprising 
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what  is  known  as  the  Frannie  Canal,  all  bids  were  rejected  and 
the  work  of  constructing  the  major  part  of  these  laterals  postponed, 
although  a  small  amount  of  work  was  done  by  Government  forces 
in  excavating  to  part  section  the  first  2  or  8  miles  of  the  Frannie 
Canal  and  in  completing  the  laterals  served  by  this  part  of  the  canaL 

Frannie  Canal  was  constructed  from  its  head  gates  for  a  distance 
of  about  12  miles  under  contracts  which  were  completed  in  May, 
1911.  This  canal  has  an  initial  capacity  of  550  second-feet  and 
carries  water  for  the  irrigation  of  about  8,500  acres  in  the  Garland 
division,  and  will  eventually  be  extended  to  irrigate  about  40,000 
acres  of  land  in  the  Frannie  division.  The  di^ributing  ditches 
under  lateral  "A"  and  the  Frannie  Canal  were  also  constructed 
under  contract.  The  concrete  structures  were  constructed  by  Gov- 
ernment forces,  and  this  work  was  completed  in  July,  1912.  The 
first  portion  of  lateral  '^  A  "  and  the  Frannie  Canal  furnished  water 
to  the  fourth  unit  on  the  Garland  division,  which  was  opened  to 
entrv  by  public  notice  of  March  23,  1912. 

Tne  temporary  wooden  flume  which  was  constructed  in  1908  for 
the  purpose  of  carrying  the  Garland  (main)  Canal  across  the  valley 
of  Alkali  Creek  had  deteriorated  to  such  an  extent  that  it  was  not 
considered  safe  to  operate  it  longer  at  its  full  capacity,  and  this 
structure  was  replaced  by  a  concrete-lined  canal  2,035  feet  l(mg  and 
a  metal  flume  supported  on  a  wooden  trestle  for  a  distance  of  293 
feet.  The  canal  at  this  point  has  a  capacity  of  850  second-feet  and 
the  water  drops  a  vertical  distance  of  52.2  feet.  Work  was  started 
in  the  latter  part  of  March,  1914,  and  with  the  exception  of  the 
upper  end  was  completed  in  the  latter  part  of  June.  A  temporary 
wooden  connection  was  made  with  the  main  canal  so  that  the  new 
structure  could  be  operated  during  the  last  half  of  the  irrigation 
season  of  1914.  The  work  was  finally  completed  in  November  of 
that  year. 

Plans  for  structures  on  canals  the  excavation  of  which  was  pro- 
vided for  by  specifications  No.  128  were  reviewed  in  February,  1907, 
bv  a  board  of  engineers  consisting  of  Messra  A.  J.  Wiley,  H.  N. 
Savage,  and  Jeremiah  Ahem,  and  specifications  for  the  erection 
thereof,  recommended  by  the  board,  were  approved  by  the  depart- 
ment on  February  20,  1907^  and  advertisement  was  issued  inviting 
proposals  to  be  opened  April  17,  1907.  No  proposals  were  received, 
and  the  building  of  these  structures  by  Government  forces  was 
authorized  on  May  1,  1907.  The  work  was  begun  promptly  and 
carried  on  systematically.  In  June,  1908,  the  structures  for  a  first 
unit  of  about  15,000  acres  of  irrigable  land  had  been  completed,  and 
in  May,  1910,  the  structures  for  a  second  unit  of  about  16,000  acres 
were  completed. 

In  the  fall  of  1909  the  excavation  on  the  Ralston  imit  of  laterals 
and  waste-water  ditches  diverting  water  from  the  first  division  and 
the  upper  part  of  the  second  division  of  the  Garland  Canal  was 
undertaken  by  contract  and  completed  in  Jime,  1910. 

Proposals  lor  supplying  the  metal  work  for  two  steel-truss  60-foot 
span  highway  bridges  were  opened  May  15, 1907,  and  a  contract  was 
executed  July  22,  1907.  The  delivery  of  this  material  was  com- 
pleted in  October,  1907,  and  the  bridges  were  erected  by  Government 
forces,  the  erection  being  oompleted  m  Febniary,  1908. 
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Lateral  "J."  extension. — On  October  22,  1914,  proposals  were 
oj^ned  for  the  construction  of  about  8  mites  of  lateral  "A"  extension 
with  the  necessary  distributary  canals  for  delivering  water  to  about 
3,500  acres  of  land  located  in  the  northerly  portion  of  the  Garland 
division.  Contract  for  the  earthwork  was  awarded  to  R.  M.  Lynn, 
of  Lovell,  Wyo.,  and  the  structural  work  was  awarded  to  Threet 
Bros.  &  JoUey,  of  Lovell,  Wyo.  The  contractors  promptly  started 
on  this  work  and  weather  conditions  were  such  that  it  was  possible 
to  move  dirt  throughout  the  entire  winter.  Concrete  work  was  com- 
pleted May  31, 1915,  and  the  canals  primed  in  June.  This  canal  de- 
livers water  to  the  fifth  unit  which  was  opened  to  entry  by  order  of 
October  9, 1915. 

Relocation  lateral  ^T." — ^A  petition  was  received  from  a  number 
of  unit  holders  on  the  Garland  division  re<][uesting  the  relocation  of 
the  lower  portion  of  lateral  "  T."  The  petition  was  referred  to  the 
water  users'  association  September  17,  1914,  and  the  following  De- 
cember the  board  of  directors  recommended  that  the  change  be  made. 
This  work  was  included  in  the  program  of  supplemental  construction 
which  was  favorably  acted  upon  by  the  water  users  in  a  general 
ballot,  in  connection  with  the  increased  charge  of  $7  per  acre  for 
carrying  on  drainage  and  miscellaneous  supplemental  construction. 
Advertisements  for  the  work  were  issued  and  proposals  received 
May  17,  1915.  The  work  was  awarded  to  Threet  Bros.  &  JoUey,  of 
LoveU,  Wyo.,  who  completed  the  work  the  following  year. 

DRAINAQB. 

Water  was  first  delivered  to  the  irrigable  lands  on  the  Garland 
division  in  1908.  Prior  to  this  time  it  was  the  general  belief  that 
there  would  be  very  little  trouble  from  seepage,  as  the  area  south  of 
Bitter  Creek  is  underlain  with  gravel  and  the  irritable  land  is  from 
100  to  150  feet  above  the  bed  of  Bhoshone  River,  with  a  general  slope 
toward  the  northeast  of  about  25  feet  per  mile,  which  seemed  to  fur- 
nish ample  opportunity  for  the  subsurface  waters  to  gain  Rccess  to 
the  river  through  natural  underground  channels.  Later  develop- 
ments showed  that  portions  of  this  gravel  were  sufficiently  impervi- 
ous to  hold  back  the  water,  forming  what  might  be  called  under- 
ground lakes  which  kept  rising  until  the  surface  soil  became  satu- 
rated with  water.  Observations  of  the  wells  within  the  area  irri- 
gated showed  a  rapid  rise  of  the  underground  water,  and  by  1910 
seeped  lands  had  developed.  There  was  a  very  high  water  plane 
on  an  area  of  8,000  to  10,000  acres  in  the  vicinity  of  Powell  and 
Garland.  Investigations  were  continued  throughout  1911  and  plans 
approved  for  the  relief  of  the  water-logged  lands.  Proposals  were 
secured  for  the  construction  of  about  12  miles  of  open  subsurface 
drains  and  contract  was  awarded  to  Lynn  &  Amoldus,  October  30, 
1911.  Work  was  started  November  7,  but  unusually  severe  winter 
weather  resulted  in  slow  progress  being  made  and  at  a  considerable 
loss  to  the  contractor.  The  contract  was  suspended  April  18,  1912, 
with  the  work  18  per  cent  completed,  and  was  immediately  carried  on 
by  Government  forces,  who  nnished  65  per  cent  of  the  12  miles  of 
drains  on  November  8,  1912.    It  was  fully  realized  that  the  rapid 
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spread  of  seepage  required  very  ener^tic  action  in  order  to  relieve 
and  protect  the  lands  lying  south  of  Bitter  Creek,  and  authority  was 
granted  in  1912  for  the  construction  of  about  27  miles  of  tile  drains. 
Work  was  started  August  7, 1912,  with  a  drag-line  excavator,  and  on 
October  4  an  Austin  trench  excavator  was  put  in  operation.  A 
second  drag  line  was  purchased  and  placed  in  commission  June  28, 
1913.  These  machines  were  kept  in  operation  throughout  the  work- 
ing season  of  1918,  and  since  the  spring  of  1914  drainag:e  work  has 
been  continued  with  one  drag-line  excavator  and  the  Austin  trencher. 

COKSTBVCTION  DUBINQ  FISCAL  YEAB. 

CancH  system^  Frannie  division. — ^Proposals  for  the  construction 
of  earthwork  and  structures,  first  unit  Frannie  division,  were  re- 
ceived at  the  project  office  until  October  20, 1915.  Satisfactory  prices 
were  received  for  schedules  1,  2,  and  8,  which  comprised  the  earth- 
work. Contract  No.  665,  dated  November  17,  1915,  was  entered  into 
with  Threet  Bros.  &  JoUey,  of  Lovell,  Wyo.,  for  schedules  1  and  8 
of  specifications  317,  and  contract  No.  674,  dated  November  29,  1915, 
was  entered  into  with  R.  M.  Lynn,  of  Lovell,  Wyo.,  for  schedule  2, 
specifications  317.  The  proposals  received  for  schedules  4  and  5, 
which  comprised  the  structural  work,  were  considered  excessive  and 
were  rejected.  Good  progress  has  been  made  throughout  the  fiscal 
year.  Schedule  1  was  completed  June  9.  The  contracts  covering 
schedules  2  and  3  require  the  completion  of  this  work  on  or  before 
September  30,  1916,  On  June  30,  1916,  the  earthwork  was  about  56 
per  cent  complete. 

The  structural  work  was  readvertised  and  proposals  opened  at  the 
project  office  May  8,  1916.  The  prices  received  for  the  construction 
of  schedule  1  of  specifications  331  were  considered  fair,  and  contract 
No.  698,  dated  June  9,  1916,  was  entered  into  with  the  Security 
Bridge  Co.,  of  Minneapolis,  Minn.  The  date  of  completion  of  the 
work  covered  by  schedule  1  is  November  80,  1916.  No  actual  con- 
struction work  had  been  completed  at  the  end  of  the  fiscal  year. 

The  proposals  submitted  for  the  construction  of  schedule  2  were 
considered  excessive  and  were  rejected.  On  May  28,  1916,  authority 
was  given  to  complete  this  portion  of  the  work  with  Government 
forces,  and  steps  were  taken  immediately  to  assemble  an  organization. 
Up  to  the  end  of  the  fiscal  year  work  had  been  confined  to  erecting 
construction  camps  and  general  miscellaneous  work  preliminary  to 
starting  on  the  erection  of  structures. 

Shoshone  Dam  controlling  works. — The  preliminary  tests  of  the 
(>8-inch  balanced  valves  at  Shoshone  Dam  developed  a  weakness  in 
the  removable  steel  bulkhead,  which  is  located  90  feet  below  the 
high-pressure  sliding  gates.  Necessary  repairs  were  completed  in 
August  and  September,  and  the  gates  partially  tested  in  November. 
Further  tests  were  carried  on  in  the  spring  oi  1916,  and  the  valves 
were  found  to  work  in  a  very  satisfactory  manner.  The  completion 
of  this  work  now  gives  control  of  Shoshone  Eeservoir  under  all  con- 
ditions, and  it  will  be  possible  to  release  about  2,000  cubic  feet  of 
wat^r  per  second  for  the  irrigation  of  lands  within  the  limits  of  the 
Shoshone  project,  as  well  as  prior  rights  on  the  Shoshone  River, 
which  are  located  in  the  vicinity  of  Byron,  Cowley,  and  Lovell,  Wyo. 
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SEEPAaS  AND  DBAINAaB. 

During  the  season  of  1916  there  were  1,157  acres  of  water-logged 
land  on  the  Garland  division,  and  1,039  acres  which  had  been  relieved 
by  constructed  drains  but  which  had  not  been  reclaimed  so  as  to 

?'roduce  profitable  crops.  In  May,  1915,  the  water  users  voted 
avorably  for  an  increase  of  $7  per  acre  in  the  construction  charges, 
to  be  used  in  extending  the  drainage  system  for  the  relief  of  lands 
which  were  water-logged  and  the  protection  of  other  lands  which 
were  threatened  with  seepage.  This  work  had  been  carried  on 
actively  throughout  the  fiscal  year  with  one  Lidcerwood  draff-line 
^excavator  and  one  Austin  trench  excavator,  both  machines  being 
employed  two  shifts  throughout  the  entire  working  season.  Excel- 
lent progress  has  been  made,  and  16.2  miles  of  closed  tile  drains  have 
been  constructed.  The  drag-line  excavator  has  been  engaged  for 
four  months  in  deepening  Bitter  Creek  for  a  distance  of  1.7  miles. 
At  the  close  of  the  fiscal  year  drains  have  been  constructed  for  the 
relief  and  protection  of  all  but  five  or  six  areas  of  water-logged  lands, 
and  with  the  process  that  has  been  made  it  is  believed  &at  by  the 
close  of  the  workmg  season  of  1916  all  of  the  principal  seeped  areas 
will  have  been  relieved.  It  is  quite  probable,  however,  that  new  areas 
will  be  affected  by  seepage. 

One  of  the  surprismff  things  about  the  drainage  system  on  the 
Shoshone  project  is  the  large  quantity  of  water  removed  by  the  sub- 
surface drains.  Practically  all  of  the  land  affected  by  seepage  has  a 
gravelly  subsoil,  and  in  most  locations  there  is  a  rather  tree  move- 
ment of  the  underground  water,  but  streaks  of  hardpan  and  im- 
pervious material  obstruct  the  underground  flow  which  fills  the  sub- 
soil and  water  begins  to  show  upon  tne  surface  of  the  ground.  The 
drains  tap  and  remove  this  underground  water.  The  discharge 
varies  directly  with  the  quantity  applied  to  the  irrigable  lands,  and 
the  records  show  that  with  large  increases  in  the  quantity  of  water 
applied  to  the  irrigable  lands  the  drainage  system  begins  to  show  an 
increased  discharge  from  three  to  four  days  thereafter.  The  maxi- 
mum discharge  from  60  miles  of  subsurface  drains  was  61  cubic  feet 
per  second.    This  occurred  on  June  30,  1916. 

It  is  not  possible  to  state  with  any^  definiteness  what  further  exten- 
sions will  be  required  in  the  drainage  system.  There  will  be  several 
areas  that  can  not  be  relieved  until  during  the  working  season  of 
1917,  and  by  that  time  there  is  reason  to  believe  that  the  end  will  be 
in  sight,  unless  some  unforeseen  condition  arises  requirinff  the  con- 
struction of  drainage  works  in  portions  of  the  project  which  have 
not  thus  far  shown  signs  of  becoming  water-logged. 

The  following  statement  shows  the  extent  of  the  area  affected  by 
seepage  from  1911  to  1916,  inclusive: 


Item. 

1911 

1912 

1913 

1914 

1916 

»1916 

Acreage  too  wet  to  cultivate 

874 
065 
111 

2,014 

1,316 

180 

1,973 

878 
174 

1,439 
878 
176 

l,36r 

1,039 

180 

900 

Acreage  so  affected  as  to  materially  reduce  crop  yields. . 
Number  of  farm  nnitn  afferted . 

960 
170 

>  To  June  30,  1916, 
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ECONOMIES  OF  QOVEBNMBNT  WOBK. 

With  the  exception  of  a  few  miles  of  open  drains,  all  drainage 
work  has  been  constructed  by  Government  forces.  At  the  close  of 
tint  calendar  year  1914  the  average  cost  per  linear  foot  for  38.55  miles 
of  closed  tile  drain  was  $1.39.  In  1915,  9.15  miles  of  closed  tile 
drains  were  constructed,  at  an  average  cost  of  $1.06  per  linear  foot. 

OPERATION  AND  MAINTENANCE. 

On  the  Garland  division  there  are  37,570  acres  covered  bv  water- 
right  applications,  which  comprise  88  per  cent  of  the  irrigable  area. 
It  is  estimated  that  about  32,000  acres  of  land  will  be  cultivated  and 
cropped  during  the  season  of  1916.  The  delivery  of  water  to  these 
lands  requires  the  operation  of  Shoshone  Dam,  Corbett  Dam  and 
Tunnel,  and  about  10  miles  of  the  main  supply  (Garland)  canal, 
with  its  10  main  laterals  and  93  sublaterals,  aggregating  267  miles 
in  length.  Satisfactory  service  is  given  in  practically  every  instance. 
There  are  times^  especially  after  the  cutting  of  the  first  crop  of 
alfalfa,  when  it  is  not  possible  to  supply  all  of  the  water  demanded 
by  the  water  users.  This  is  not  the  fault  of  the  canal  system,  as  in 
all  instances  it  is  possible  to  supply  water  in  excess  of  the  legal  re- 
<][uirements.  On  some  of  the  sublaterals  water  is  delivered  by  lota- 
tion,  and  in  such  cases  it  is  possible  to  deliver  satisfactory  irrigating 
heads.  In  other  instances  the  best  service  possible  is  given  to  the 
water  users,  but  no  rigid  system  of  rotation  has  been  put  into  prac- 
tice. There  is  still  too  much  water  being  wasted^  ana  the  quantity 
during  1916  is  in  excess  of  the  amount  wasted  m  1915.  This  in- 
crease is  due  largely  to  the  42  new  farms  under  lateral  ^'A"  extension, 
which  are  being  irrigated  for  the  first  time  in  1916.  In  most  in- 
stances the  entrymen  are  inexperienced  irrigators,  and  the  land  is 
somewhat  steeper  than  most  of  the  farms  on  the  Garland  division, 
resulting  in  considerable  quantities  of  surface  waste. 

The  average  annual  rainfall  on  the  Shoshone  project  is  less  than  6 
inches,  and  it  is  necessary  to  supply  water  early  in  the  season  for  the 
germination  of  crops.  Water  is  usually  turned  into  the  canal  system 
about  the  middle  of  April  and  deliveries  continued  until  the  latter 
part  of  October.  This  leaves  very  little  time  to  carry  on  necessary 
maintenance  work,  and  to  overcome  this  difficulty  arrangements  were 
made  in  the  fall  of  1915  for  discontinuing  the  delivery  of  water  from 
the  25th  of  September  to  the  25th  of  October,  and  then  resuming 
operations  for  a  period  of  about  two  weeks  in  order  to  supply  water 
to  such  lands  as  required  late  irrigation.  During  the  intervening 
period  the  necessary  maintenance  work  was  carried  on  by  the  em- 
ployees of  the  operation  and  maintenance  department.  This  ar- 
rangement proved  very  satisfactory  and  will  probably  be  continued 
another  year. 

Historical  review,  Shoshone  project. 


Item. 


ma        19U        1914        1915      19161 


Acreage  for  which  service  is  prepared  to  supply  water. 

Acreage  irrigated 

Number  of  &niis  irrigated 

Miles  of  canal  operated 

Water  diverted  (acre-feet) 

Water  delivered  to  land  <acre4eet) 

Per  acn  of  land  irrigated  (•on4Bet) 


41,882 

16,  SM 

346 

342 

50,100 

27,870 

1.66 


41,809 

19,423 

396 

242 

69,767 

40,480 

2.08 


41,168 

22,236 

420 

92,8^ 


42,816 

35,7S3 

498 

347 

96.217 

54,668 

2.12 


42,665 

31,000 

577 

267 

45,280 

25,400 

0.82 


1  To  June  30, 1916. 
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BBTTLEMENT. 

During  the  fiscal  year  1916  a  total  of  71  lots  were  sold  in  Powell 
town  site  at  an  appraised  value  of  $10,838.  The  total  return  to  the 
reclamation  fund  from  the  sale  of  town  lots  to  June  30, 1916,  amounts 
to  $70,465.50.  Considerable  building  activity  is  under  way,. and 
residences  and  business  houses  of  a  substantial  character  are  being 
erected.  A  waterworks  system  costing  approximately  $65,000  was 
installed  during  the  year,  and  several  hundred  feet  of  concrete  side- 
walks were  constructed. 

Ninety-two  original  homestead  entries,  aggregating  a  total  of 
6,735.66  acres  of  irrigable  land,  were  made  during  the  year.  Of  this 
number,  42  farms,  totaling  8,230.51  acres,  were  under  the  fifth  unit, 
known  as  lateral  "A"  extension,  which  was  opened  to  entry  October 
20  to  25.  In  cases  where  more  than  one  application  was  made  for  a 
farm  unit^  a  drawing  was  necessary  to  determine  the  successful 
applicant.  By  October  23, 1915,  there  had  been  received  133  applica- 
tions fbr  35  farm  units,  and  by  the  end  of  October  the  remaining 
7  units  were  disposed  of. 

Fifteen  farm  units,  agffregrating  753.07  acres,  were  purchased  by 
assignment.  On  these  farms  the  purchaser  assumes  the  unpaid 
water-right  charges  still  owing  the  Government.  Twenty-two  farm 
units,  1,270.13  acres  of  irrigable  land,  were  relinquished  to  the  United 
States  and  immediately  med  on  by  friends  or  relatives  of  present 
entrymen.  No  farm  units  were  canceled  for  the  nonpayment  of 
charges. 

At  present  there  are  about*  50  farm  units  open  to  entry.  Some  of 
these  units  are  rou^  in  character  and  are  not  very  attractive  to 
prospective  settlers,  and  for  this  reason  the  rate  of  settlement  has 
been  rather  slow. 

Good  progress  is  being  maintained  on  the  construction  of  the  first 
unit  of  tne  Frannie  division  of  about  11,800  acres,  and  it  is  intended 
that  these  lands  shall  be  opened  to  settlement  some  time  during  the 
fall  of  1916.  Considerable  interest  is  being  manifested  in  this  divi- 
sion of  the  project  and  indications  point  to  a  large  number  of  ap- 
plicants for  the  farms  under  the  first  unit 
• 

Settlement  data,  STioshone  project 


Ztam. 


1013 


1013 


1014 


1015 


1916 


Total  number  otfiums  on  project 

Population 

Number  of  Irrigated  fBims 

Operated  by  owners  or  managers. . .. 

operated  by  tenants 

Population 

Number  of  towns 

Population 

Total  population  in  towns  and  on  Ctims. 

Number  of  pnbUc  schools 

Knmber  of  olnnxdMs ...•••• 

Number  of  banks 

Total  capita]  stoac 

Total  amount  of  depoirits 

Total  number  of  depositon 

Kimiber  of  rellnqu^' "- 


612 

» 1,700 

360 


U,700 

3 

1600 

> 3,200 

6 

6 

8 

160,000 

$136,000 

800 

84 


615 

1 1,270 

306 

340 

47 

11,270 

3 

1516 

» 1,704 

6 

6 

3 

•860,000 

1146,000 

860 

16 


616 

> 1,400 

424 

359 

65 

11,400 

3 

1526 

11,026 

6 

6 

8 

860,000 

8156,664 

1,037 

14 


609 

11,500 

460 

363 

97 

11,600 

3 

1515 

12,015 

6 

7 

8 

860,000 

8177,228 

1,290 

18 


6G0 

11,800 

577 

458 

119 

1 1,800 

4 

1660 

13,460 

6 

7 

8 

860,000 

8262,716 

1,600 
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PBOrCIPAIi  CBOPS. 

During  the  season  of  1915.  25,753  acres  were  irrigated,  of  which 
24,838  acres  were  cropped.  The  gross  returns  amounted  to  $410,081, 
or  an  average  of  $16.51  per  acre,  which  was  an  increase  of  $1.50  ]^ 
acrQ  over  1914.  Alfalfa,  with  12,185  acres,  continues  to  be  the  prin- 
cipal crop,  with  an  average  yield  of  2.19  tons  per  acre.  Oats,  wheat, 
and  barley  run  next  with  a  total  of  9,024.75  acres.  The  acreage  in 
sugar  beets  was  somewhat  less  than  the  preceding  year.  Three  sugar- 
beet  dumps  are  now  erected  on  the  project  and  two  alfalfa  mills  are 
in  operation,  one  at  Powell  and  the  other  at  Garland.  The  Powell 
Cooperative  Creamery  continued  operations  throughout  the  year, 
and  the  demand  for  the  product  is  in  excess  of  the  supply. 

Crop  report,  8ho$hone  project,  Wyoming,  year  of  191$, 


Crop. 


Ana 

(ftcrw). 


Unit  of 
yield. 


Yields. 


Total. 


ATwage 
per  acre. 


Values. 


Per  unit 
of  yield. 


TotaL 


Per  acre. 


AUUf^ 

AUU&seed 

Apples 

Barley 

Beans 

Beets,  sugar 

Clover  hay 

Clover  seed 

Com  fodder 

Small  fruits 

Oardea 

Hav,  except  above 

PastupeV.VI  1 1 ! !  II II !  II " ! 

Peas 

Potatoes 

Wbeat 

Total  cropped  acre- 
aereace. 


brlnted,  no  crop: 

If  onbearinfi:  orchard . 
□ncalraifo 


12,185 
201 

1.25 
883 
11.75 
1,115 
21.5 
107 
42 
1.26 
100 
178 
5,100 
1,355 
.25 
215 
2,043 


24,833 


Young fl 

Ground  fall  plowed. . . 

Ifisoellaneous 

Less  duplicated  areas. 

Total  Irrigated  acre- 
age. 


180 
1,410 

221 
86 
086 


25,753 


Tods 

Bushels.. 
Pounds.. 
Bushels.. 

...do 

Tons 

..do 

Bushels... 

Tons 

Pounds.. 


26,641 

470 

306 

16,606 

60.5 

8,141 

22 

442 

311 

1,254     ' 


2.10 

1.64 

244.80 

18.01 

5.06 

7.30 

1.02 

2.25 

7.40 

1,003.20 


87.00 

0.00 

.04 

.75 

2.40 

6.00 

7.00 

0.00 

7.00 

.04 


Tons 

Bushels. 


230 
132,784 


1.83 
25.53 


7.00 


Bushels. 

..do 

..do.... 


3.00 
81,272 
55,501 


12.00 
145.28 
18.80 


2.40 
.40 
.75 


1186,487 

4,311 

12 

12,522 

143 

48,846 

154 

3,078 

2,177 

60 

11,886 

1,610 

66,367 

17,770 

7 

12,600 

41,608 


115.80 
14.70 

0.70 
14.18 
12.15 
48.81 

7.16 
20.24 
52.46 
40.13 
57.36 

0.31 
12.77 
13.12 
28.80 
58.11 
14.17 


Total  and  average. 


410,031.00 


16.51 


Aress. 


Irrigable  area  farms  reported 

Irrigated  area  farms  reported 

Irrigated  under  water-right  appli- 
cations. 
Irrigated  under  rental  contracts. . . . 
Cropped  area  farms  reported 


Acres. 


30,601.40 
25,753.00 
25,606.00 

145.00 
24,833.00 


Farms. 


Percent 

of 
project. 


407 


1 
408 


20.7 
17.4 
17.3 

.1 
16.8 


PUBLIC  NOTICES  AND  OBDEBa 
PtTBLIO  NOTICE,  SEPTEMBER  25,  101 6. 

1.  Under  the  provisions  of  the  reclamation  act  of  June  17,  1902 
(32  Stat.,  388),  and  acts  amendatory  thereof  or  supplementary 
thereto,  particularly  section  4  of  the  reclamation  extension  act  of 
August  18,  1914  (88  Stat.,  686))  it  appears  that  a  majority  of  the 
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water-right  applicants  and  entrymen  in  the  Garland  division  of  the 
Shoshone  project  have  made  agreements  providing  for  an  increase 
in  the  cost  of  construction  in  the  sum  of  |7  for  the  construction  of 
drainage  works.  The  said  agreements  are  herey  ratified  and  the  said 
increase  in  the  construction  charge  is  hereby  made  effective  in  ac- 
cordance with  the  conditions  of  the  said  contract,  as  follows: 

2.  The  construction  charge  of  all  water-right  applicants  and  entry- 
men  in  the  Garland  division  of  the  Shoshone  project  who  have  ac- 
cepted the  terms  of  the  reclamation  extension  act  shall  be  increased 
$7  per  irrigable  acre. 

3.  The  said  increase  of  $7  per  acre  shall  be  paid  in  additional  an- 
nual installments  after  the  expiration  of  the  20  installments  payable 
under  the  reclamation  extension  act,  being  in  the  case  of  each  indi- 
vidual equal  to  the  largest  of  the^  annual  installments  theretofore 
paid  under  his  water-right  application ;  but  the  final  installment  may 
be  less  than  that  amount  if  equal  to  the  balance  of  the  charge  then 
due. 

4.  The  said  increased  charge  and  conditions  of  payment  shall  apply 
to  all  land  within  the  Garland  division  of  the  Shoshone  project  now 
or  hereafter  becoming  subject  to  the  terms  of  the  reclamation  exten- 
sion act  whether  described  in  water-right  applications  heretofore  or 
hereafter  made. 

5.  All  lands  within  the  Garland  division  of  the  Shoshone  project 
for  which  acceptances  of  the  reclamation  extension  act  have  not  been 
duly  filed  shall  be  charged  with  their  proportion  of  the  cost  of  these 
works,  namely  $7  per  irrigable  acre,  and  payments  shall  be  made  by 
the  addition  to  the  annual  operation  and  maintenance  charge  of  70 
cents  per  irrigable  acre  for  10  years,  beginning  with  the  charge  due 
March  1, 1917. 

A;  A.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

order,  OCTOBER  9,   1915. 

1.  Whereas  section  10  of  the  act  of  Congress  approved  August  13, 
1914  (38  Stat.,  686),  provides  "that  no  entry  shall  be  hereafter 
made  and  no  entryman  shall  be  permitted  to  go  upon  lands  reserved 
for  irrigation  puri)oses  until  the  Secretary  of  the  Interior  shall  have 
established  the  unit  of  acreage  per  entry  and  water  is  ready  to  be 
delivered  for  the  land  in  such  unit  or  some  part  thereof  and  such 
fact  has  been  announced  by  the  Secretary  of  the  Interior.'' 

2.  Therefore,  pjending  the  further  development  of  the  Shoshone 
project  and  the  issuance  of  public  notice  m  connection  therewith 
pursuant  to  section  4  of  the  reclamation  act  of  June  17,  1902,  an- 
nouncement is  hereby  made  that  water  is  available  and  entry  may 
be  made  on  and  after  October  25, 1915,  at  9  o'clock  a.  m.,  at  the  local 
land  office,  Lander,  Wyo.,  under  the  provisions  of  the  reclamation 
law,  and  particularly  the  terms  of  section  10  of  the  reclamation 
extension  act  of  August  13,  1914  (38  Stat,  686),  for  the  unentered 
farm  units  shown  as  within  the  fifth  unit  on  the  following  farm  unit 
plats,  viz: 

Sixth  principal  meridian.— T.  55  N.,  R.  99  W.;  T.  56  N.,  B.  99  W, 
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8.  Warning  is  hereby  expressly  given  that  no  person  will  be  per- 
mitted to  gain  or  exercise  any  right  whatever  under  any  settlement 
or  occupation  be^un  prior  to  9  a.  m.  October  25,  1915,  on  any  lands 
shown  on  said  plats;  Provided^  however^  That  this  shall  not  inter- 
fere with  any  valid  existing  rights  obtained  by  settlement  or  entry 
while  the  land  was  subject  thereto.  All  persons  desiring  to  acquire 
anjr  public  lands  shown  on  said  plats  shall  execute  homestead  appli- 
cation subject  to  the  provisions  of  the  reclamation  act  in  the  maimer 
required  by  law,  which,  with  the  required  fees  and  commissions,  shall 
be  presented  to  the  local  land  office  at  Lander,  Wyo.,  in  person,  by 
mail,  or  otherwise  within  a  period  of  five  days  prior  to  October  25, 
1915--that  is,  beginning  not  earlier  than  October  20,  1915.  All 
entries  filed  as  herein  provided  and  reaching  the  local  land  office 
not  later  than  9  a.  m.  on  October  25,  1915,  shall  be  held  and  treated 
as  simultaneously  filed.  Applications  presented  after  that  hour  will 
be  received  and  noted  in  the  order  of  filing.  Any  application  not 
based  on  a  prior  settlement  right  will  be  subject  to  valid  settlement 
claims  asserted  in  the  manner  required  by  law. 

4.  The  register  and  receiver  will  carefully  compare  all  applica- 
tions simultaneously  filed  as  aforesaid  and  will  dispose  of  them  as 
follows: 

(a)  Where  there  is  no  conflict  the  application  shall  be  allowed, 
irrespective  of  whether  settlement  is  alleged. 

(ft)  In  case  of  conflicting  applications  and  only  one  of  the  appli- 
cants alleges  prior  settlement,  his  application  shall  be  allowed  and 
the  others  rejected. 

(<?)  If  two  or  more  conflicting  applications  are  received,  each  con- 
taining allegations  of  prior  settlement,  a  hearing  shall  be  ordered 
to  determine  the  priority  of  right,  and  it  shall  be  restricted  to  those 
alleging  such  right. 

5.  where  there  are  applications  conflicting  in  whole  or  in  part  in 
which  no  one  of  the  several  applicants  claims  prior  settlement,  the 
register  and  receiver  will  write  on  cards  the  names  of  the  several 
applicants,  and  each  of  these  cards  shall  be  placed  in  an  envelope 
upon  which  there  is  no  distinctive  or  identifying  mark,  and  at  2 
oxlock  p.  m.  on  the  date  of  opening  to  entry,  if  practicable  (if  not,  at 
the  same  hour  one  week  later) ,  after  all  the  envelopes  containing  the 
names  of  the  several  applicants  shall  have  been  thoroughly  mixed 
in  the  presence  of  such  persons  as  may  desire  to  be  present,  they 
shall  be  drawn  and  numbered  in  order.  The  cards  as  numbered  and 
drawn  will  be  securely  fastened  to  the  applications  of  the  respective 
persons,  and  the  applications  shall  be  allowed  in  such  order.  Where 
any  applicant  fails  to  obtain  land  applied  for  by  him  he  will  be 
permitted  to  elect  whether  he  will  amend  his  application  to  embrace 
other  lands  not  affected  by  pending  applications  and  otherwise  sub- 
ject thereto  when  such  amended  application  is  presented,  or  with- 
draw his  original  application  without  prejudice,  and  in  the  event 
of  such  withdrawal  the  fee  and  commissions  will  be  returned  by  the 
receiver.  Applications  conflicting  in  whole  with  those  previously 
allowed  will  be  rejected  in  the  usual  manner. 

6.  The  limit  of  area  per  entry  representing  the  acreage  which, 
in  the  opinion  of  the  Secr<^tary  of  the  Interior,  may  be  reasonably 
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required  for  the  support  of  a  family  upon  such  lands  is  fixed  at  the 
amounts  shown  upon  the  plats  for  the  several  farm  units. 

7.  The  said  lands  shall  be  subject  to  a  water  service  charge  which 
shall  consist  of  the  operation  and  maintenance  charges  appucable  to 
other  lands  under  the  Shoshone  project  with  10  per  cent  added 
thereto,  and  the  said  charge  shaU  oe  subject  to  the  terms  and  con- 
ditions applicable  to  the  operation  and  maintenance  charges  for  the 
said  project.  ' 

8.  ITo  employee  of  the  Reclamation  Service  nor  any  person  who 
served  in  any  capacity  in  connection  with  the  survey  of  these  lands 
or  the  preparation  of  the  farm  unit  plats  thereof  shall  be  permitted 
to  make  entry  of  any  farm  unit  shown  on  the  said  plats  until  further 
notice. 

Frankmn  K.  Lane, 

Secretary  of  the  Interior. 

PUBLIC  NOTICE,  JITNB  8,  1916. 

1.  In  pursuance  of  the  provisions  of  the  reclamation  act  of  June 
17,  1902  (82  Stat,  888),  and  acts  amendatory  thereof  and  supple- 
mental thereto,  and  in  particular  the  reclamation  extension  act  of 
August  13,  1914  (88  Stat,  686),  section  6  of  which  authorizes  the 
Secretary  of  the  Interior  to  fix  the  due  date  for  operation  and  main- 
tenance charges,  notice  is  hereby  ^ven  that  hereafter  until  further 
notice  for  all  lands  under  the  Sho3ione  project,  Wyoming,  the  oper- 
ation and  maintenance  charges  for  any  irrigation  season  shall  be  due 
and  payable  on  March  1  of  the  following  calendar  year. 

2.  The  operation  and  maintenance  charges  for  the  irrigation  sea- 
son of  1916  and  for  each  irrigation  season  thereafter  until  further 
notice,  except  for  lands  within  the  fifth  unit,  which  shall  be  10  per 
cent  more,  as  provided  in  paragraph  7  of  public  notice  of  October  9, 
1915,  shall  be  as  follows,  viz :  Each  acre  of  irrigable  land,  whether 
irri^ted  or  not,  shall  be  charged  with  a  minimum  operation  and 
maintenance  charge  of  70  cents,  which  will  permit  delivery  of  not 
more  than  2  acre-feet  of  water  per  acre,  and  should  further  quantities 
be  needed  they  will  be  furnished  at  the  following  rates,  viz :  For  the 
next  acre-foot  per  acre  the  rate  shall  be  15  cents  per  acre-foot,  and 
for  all  additional  water  furnished  the  rate  of  charge  shall  be  25  cents 
per  acre-foot.  The  charges  for  all  additional  water  furnished  shall 
be  due  and  payable  on  December  1  after  the  dose  of  the  irrigation 
season. 

3.  The  provisions  of  this  public  notice  cover  all  lands  sul^ect  to 
public  notice  heretofore  issued  for  the  said  project. 

4.  Except  as  hereinabove  provided,  all  the  terms  and  provisions  of 
existing  public  notices  and  orders,  and  in  particular  the  public  notice 
of  March  1, 1915,  for  the  Shoshone  project,  shall  remain  unchanged. 

Akdrieus  a.  Jokbs, 
First  Assistant  Secreta/ry  of  the  InteiHor. 
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FINANCIAL  STATEKENT. 

(FinandAl  statement  in  derail,  showing  assets,  liabilities,  resenres,  and  capital,  given  In 

appendix,  p.  744.) 

Feature  costs  of  Shoshone  project  to  June  SO,  1916. 


Features. 


Subfeatnre. 


Prlndpal 
festoie. 


Examination  and  surveys 

Storage  works: 

Preliminary  and  general  work.. 

Bhoshone  dam  and  spillway 

Tunnels  (permanent) 

Sluicegates 


Canal  system: 

Prsliminary  and  general  work... . 
Diversion  dam  and  head  works. . . 
Headworks  (separate  from  dam) . 

Tunnels 

Mft^n  ^"ft^f 

Flumes '.'...'..'.'..'.,.'..'. 

DropSi  chutes,  and  checks 


Lateral  system: 

Preliminary  and  general  work.. 

Laterals  and  subutterals 

Bridges 

Drops,  chutes,  and  checks 

Siphons 

Waste  ways 

Flumss 

Culverts 


Dralnaee  system: 

Preliminary  and  general  work 

Open  drains 

Closed  drains 

Farm  units:  Preliminary  and  general  work.. 

Permanent  improvements  and  land: 

Buildings 

Roads 


Telepbone  system:  Telephone  lines.. 
Plant  accounts 


Operation  and  maintenance  charges  transferred  to  and  compounded 
with  the  construction  charges , 


Gross  cost  of  oonstmctlon  of  project  to  June  30, 1918 . 
ss  revenues  earned  during  construction  period: 

Rental  of  buUdlngs 

Rental  of  grazing  and  farm  lands 

Rental  of  telephones  and  tolls 

Contractors'  freight  reftmds 

Forfeitures  by  defaulting  contractors  and  bidders 

Sale  of  town-site  lots 

Other  revenues,  unclassified 

Loss  on  mess^house  operations 

Profit  on  mercantile  store  operations 

Profit  on  hospital  fund  operations 


Net  cost  of  construction  of  project  to  June  30, 1916. . 


166, 363.  eO 


268,977.42 

896,388.85 

120,783.36 

70,435.19 


12,039.77 

97,467.80 

67,687.96 

1,147,482.43 

683,042.77 
62,601.32 

107,782.91 


30,784.20 

308,213.19 

10, 170. 48 

6,094.27 

2,270.87 

84,799.28 

73.49 

237.27 


22,516.41 

76,827.70 

870,133.05 


12,904.67 


11,359.48 
166,592.60 


10,901.87 


38,443.52 


147.75 


12,402.31 

2,181.30 

145.75 

19,355.69 

34,860.06 

51,728.40 

1,150.57 

110,222.18 

3,252.00 

881.02 


866,263.69 


1,866,684.83 


2,068,104.96 


899,648.06 

468, 477. 16 
12,904.67 

166,952.17 
10,901.87 
88,443.62 

147.76 


4,681,423.66 


115,334.84 


4,466,188.81 


I  Deduct. 


Digitized  by 


Google 


WYOMUrOy  SHOSHONE  PBOJBOT.  607 

Eitimated  oo9t  of  eonteniplated  ioork^  Shoshone  project,  during  flactU  year  1917. 


Features. 


Bab- 
tetiire. 


Frindpel 
feature. 


Bzaminatioii  and  surveys:  PreHmtnary  and  general  work 

Ganalsvstem: 

)t4ft"T  oanal 

.  Timnala,  diverslGins/flunMs,  etc 

Lateral  system: 

Laterals  and  sublaterals 

Tunnels,  flumes,  bridges,  etc 

Drainage  system: 

Open  drains  (3,000  linear  feet) 

Closed  drains  (100,000  linear  feet) 

Farm  units:  Preliminary  and  general  work 

Permanent  improvements  and  land:  Buildings 

Telegraph  system:  Telephonellnes 

Operation  and  maintenance  under  public  notice: 

Clperation 

llaintftnanne 

MercantJiB  stores '. 

Hospital  fund  account 

Total 


18,000 


80,000 
300,000 


121,000 
29,000 


8,000 
135,000 


10,000 


16,000 


2,000 


22,800 
27,200 


8,000 
2,000 
2,000 


666,000 


88,000 

280,000 

150,000 

188,000 
10,000 
16,000 
2,000 


50,000 
8,000 
2,000 
2,000 


666,000 
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SEGONDABT  PBOJECTS. 

By  John  T.  Whistusr,  engineer,  Denver,  Colo. 
ABIZOITA. 
GOLOBADO  BIVSB  STO&AGB. 
See  Colorado  River  Basin,  page  514. 

LITTIiE  COIiOBADO  FBO JEGT. 

Investigations  on  Little  Colorado  River  have  been  referred  to  in 
the  third  annual  report,  pages  174  to  187,  inclusive,  and  in  subse- 
quent annual  reports. 

A  report  was  made  on  certain  features  of  Little  Colorado  River 
investigations,  dated  September  17,  1905,  by  W.  H.  Sanders  and 
B.  M.  Hall.  Some  further  consideration  was  also  given  Little 
Colorado  River  projects  by  John  F.  Richardson,  engineer,  in  1915. 
It  was  the  opinion  of  Mr.  Richardson  that  the  large  percentage  of 
silt  carried  by  Little  Colorado  River  entirely  eliminated  further  con- 
sideration of  Woodruff,  Forks,  and  La  Ruex  reservoir  sites^  and  also 
perhaps  the  Tucker  site.  It  was  also  pointed  out  by  Mr.  Richardson 
that  owing  to  the  very  erratic  run-off  of  this  stream  any  extensive 
irrigation  development  from  it  would  require  "hold-over"  storage 
capacities  in  the  reservoirs,  possibly  for  several  years,  and  that  m 
such  case  the  evaporation  rrom  their  surfaces  would  be  an  im- 
portant factor  to  be  considered. 

SAN  GABIiOS  PBOJECT. 

Referred  to  in  the  first  and  subsequent  annual  reports.  No  recent 
work  has  been  done. 

SAN  FEDBO  PBOJECT. 

Referred  to  in  the  second  and  subsequent  annual  reports.  No 
recent  work  has  been  done. 

CAUFOBNIA. 

GOLOBADO  BIVEB  STOBAOE. 

See  Colorado  River  Basin,  page  514. 

HONEY  LAXE  PBOJECT. 

This  project  was  referred  to  in  the  second  annual  report.    It  lies 
on  the  east  side  of  the  Sierra  Nevada  Range,  near  the  California- 
Nevada  State  line,  in  Lassen  County.    It  has  attracted  irrigation 
.606 
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investigators  for  many  years.  A  report  on  the  project,  to  Honey 
Lake  Valley  Land  &  Water  Co.,  was  made  in  1891  by  L.  H.  Taylor, 
subsequently  project  engineer  on  the  Truckee-Carson  project, 
Nevada;  it  was  reported  upon  a^ain  hv  William  Ham  Hall  in  1896. 
The  project  lies  in  the  Great  Basin.  Honey  Lake  Valley  is  a  western 
arm  of  the  Quaternary  Lake  Lahontan.  Neither  Honey  Lake  nor 
Eagle  Lake,  which  is  considered  in  connection  with  the  project,  has 
an  outlet,  and  the  lake  surfaces  are  determined  by  the  relation  of 
evaporation  to  stream  discharge  into  the  lakes.  The  total  discharge 
into  Honey  Lake  is  approximately  200,000  acre-feet,  and  into  Ea^e 
Lake  90,000  acre-feet. 

Early  in  1915  certain  landowners  and  residents  of  Lassen  County, 
who  had  taken  preliminary  steps  toward  the  organization  of  an 
irrigation  district,  petitioned  the  Department  of  the  Interior  to  co- 
operate with  them  in  making  further  investigations  as  to  the  feasi- 
bility of  the  project.  On  March  18, 1915,  at  I^no,  Nev.,  the  proposal 
of  the  interested  landowners  of  Honey  Lake  Valley  was  discussed 
with  E.  G.  Hopson,  supervising  engineer.  An  agreement  was  drawn 
up  on  this  date  between  the  !&clamation  Service  and  the  Southern 
Lassen  Irrigation  Association,  represented  by  Leonard  F.  Dozier, 
president,  and  John  F.  Mauck,  secretary,  providing  for  equal  con- 
tribution by  the  parties  to  the  contact  to  a  fund  of  not  to  exceed 
$5,000.    This  agreement  was  subsequently  approved. 

Under  this  contract  investigations  were  begim  during  the  latter 

Sart  of  April  and  continued  to  July  following.  The  field  work  was 
one  by  Mr.  G.  Stubblefield,  together  with  S.  T.  Harding,  assistant 
professor  of  irrigation,  University  of  California,  who  cooperated 
in  a  soils  survey  of  the  irrigable  lands.  A  general  report  on  the 
project  was  prepared  by  Mr.  Hopson  and  was  accompamed  by  sepa- 
rate reports  by  Mr.  Stubblefield  and  Prof.  Harding. 

The  Southern  Lassen  Irrigation  Association  tailed  to  keep  its 
agreement  as  to  contribution  of  half  the  expense  of  the  investiga- 
tion, and  the  only  money  received  on  their  account  was  $500,  which 
had  been  subscribed  by  Lassen  County.  Only  suflScient  work  was 
done,  therefore,  to  make  available  to  the  Reclamation  Service  the 
data  obtained,  and  the  report  was  not  published. 

The  project  proposed  is  to  lower  the  level  of  Eagle  Lake  50  feet  by 
means  of  a  tunnel  about  14,000  feet  long  discharging  into  Willow 
Creek,  a  tributary  of  Susan  Creek  and  Honey  Lake.  This  will  reduce 
the  evaporating  surface  of  Eagle  Lake  to  such  an  extent  that,  together 
with  other  minor  storages  considered  on  upper  Susan  Creek,  a  water 
supply  for  an  area  of  about  25,000  acres  in  Susan  Creek  and  Honey 
Lake  Valleys,  additional  to  that  already  irrigated,  may  be  devel- 
oped. The  estimated  cost,  considering  a  possible  credit  for  lands 
which  may  be  reclaimed  about  Eagle  Lake,  is  from  $34  to  $50  per 
acre.  In  addition  to  this  it  is  estimated  that  an  average  of  $30 
per  acre  will  be  required  to  prepare  the  lands  for  irrigation.     A 

Eossible  future  development  of  as  much  as  30,000  acres  more  may 
B  considered  by  pumping,  but  at  a  cost,  including  operation  of 
pumping  plant,  which  is  regarded  as  prohibitive  at  this  time. 

No  water-power  development  was  considered  in  connection  with 
the  project,  other  than  a  proposed  head  of  about  70  feet  at  the  tunnel 
outlet,  which  might  be  used  for  pumping  from  Honey  Lake  at  such 
time  in  the  future  as  the  value  of  the  land  would  ju^ify  it. 
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Beferred  to  in  the  fourth  annual  report  only.  No  work  has  been 
done  since. 

IBON  CANTON  FSOJECT. 

Referred  to  in  the  fourteenth  annual  report.  Prior  to  this  time 
reference  was  made  to  it  under  Sacramento  VaUey  projects. 

This  project  has  been  under  consideration  by  the  Beclamation 
Service  for  a  number  of  years;  a  preliminary  investigation  was 
made  in  1904  and  1906  of  storage  reservoirs  to  lie  used  in  connection 
with  it.  In  1909  investigations  by  the  service  were  again  taken  up, 
but  were  not  completed.  The  results  and  conclusions  reached  at  that 
time  were  embodied  in  a  report  published  by  the  United  States 
Senate  Committee  on  Irrigation  and  Seclamation  of  Arid  Lands, 
Sixty-first  Congress,  third  session.  It  was  proposed  in  this  project 
to  provide  .at  Iron  Canyon  a  reservoir  having  a  maximum  capacity 
of  about  260,000  acre- feet,  of  which  approximately  150,000  acre-feet 
only  would  be  at  an  elevation  available  for  irrigation  use  under  the 
proposed  plan.  This  storage,  however,  was  to  be  supplemented  by  a 
reservoir  on  upper  Pit  River,  in  Big  Valley.  The  irrigable  area  of 
the  project  under  this  plan  was  approximately  100,000  acres. 

No  diamond  drill  borings  had  been  made  at  the  dam  site  for  deter- 
mination of  character  of  foundation.  In  the  summer  of  1918  certain 
citizens  of  Sacramento  VaUey  again  took  up  the  matter,  urging 
further  investigations  for  a  more  definite  estimate,  and  at  this  time 
it  was  proposed  to  increase  the  height  of  dam  considered,  to  provide 
storage  for  a  larger  area.  An  agreement  was  entered  into  October 
6,  1913,  between  E.  G.  Hopson,  supervising  engineer,  representing 
the  Department  of  the  Interior,  andf  Judge  J.  F.  Ellison  and  others, 
representing  the  Iron  Canyon  Project  Association,  by  which  $10,000 
was  provided  by  each  party  to  the  contract  for  further  investigations. 
The  field  work  and  studies  for  these  investigations  were  made  under 
the  direction  of  John  T.  Whistler,  engineer,  and  the  report  itself 
prepared  by  E.  G.  Hopson,  supervising  engineer. 

The  results  of  these  investigations  appear  in  a  published  report, 
under  Cooperative  Investigations  in  California,  November,  1914. 
The  project  proposed  in  this  report  contemplated  the  irrigation  of 
as  much  as  300,000  acres  of  land  in  upper  Sacramento  Valley. 
Flooded  areas  and  capacities  of  Iron  Canyon  Reservoir  proposed 
are  as  follows: 


Elevation. 

Flooded 

area 
(acree). 

Storage 

(to 
acre-feet). 

Elevation. 

Flooded 

area 
(acres). 

Storage 

(In 

acre-feet). 

260 

29 

108 

292 

619 

947 

1,3S3 

2.029 

3,165 

0 

1,000 

8,000 

7,000 

15.000 

26,000 

43,000  1 

69,000 

340 

4,260 
6,005 
9,030 
12,186 
15,830 
20,280 
21,570 
26,175 

106,000 
156,000 
831,000 
337,000 
476,000 
656,000 

270 

350 

280 

360 

280 

370 

300 

380 

310 

390 

320 

392.5 

709,000 
887;000 

330 

400 

The  possible  water-power  development  in  connection  with  the 
project  IS  approximately  50,000  horsepower.    The  estimated  cost  per 
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acre  irrigated  varies  from  $37  to  $73  for  the  various  alternatives,  de- 
pending in  part  on  certaiii  assumed  values  to  be  given  for  water- 
power  development. 

LOWEB  PIT  BIVEB  FBO JECT. 

As  a  further  result  of  the  Iron  Canyon  project  investigations  in 
1913  and  1914,  a  project  to  divert  water  from  lower  Pit  Eiver  to 
about  55,000  acres  of  land  east  and  northeast  of  the  city  of  Bedding 
was  proposed  by  the  interests  above  Iron  Canyon.  Under  date  of 
September  10, 1914,  a  contract  was  entered  into  between  the  Keclama- 
tion  Service,  represented  by  E.  G.  Hopson,  supervising  engineer,  and 
The  Northern  California  Irrigation  Association,  through  its  presi- 
dent, M.  T.  Howell,  and  secretary,  Roscoe  J.  Anderson,  representing 
interests  in  and  in  the  vicinity  of  Shasta  County.  The  contract  pro- 
vided that  the  expense  of  the  investigation  should  not  exceed  $5,000, 
the  cost  to  be  borne  equally  by  the  parties  to  the  contract.  Reference 
is  made  to  this  investigation  in  the  fourteenth  annual  report. 

In  1913  and  in  the  spring  of  1914  the  plan  of  taking  water  from 
Pit  River  by  means  of  a  high  diverting  dam  and  tunnel  piercing  the 
ridge  that  divides  Pit  River  Basin  from  those  of  the  small  eastern 
tributary  streams  of  the  Sacramento  lying  immediately  to  the  south 
was  worked  into  a  definite  proposition,  and  a  preliminary  estimate 
made  by  private  engineers  for  the  interested  parties  of  Shasta 
County.  The  plan  proposed  contemplated  the  development  of  stor- 
age on  upper  Pit  River  to  supplement  the  low  water  flow  of  that 
stream  in  order  that  diversions  for  irrigation  might  not  diminish  the 
low  water  flow  of  Sacramento  River,  which  is  still  held  open  to  navi- 
gation as  far  as  Red  Bluff. 

The  investigations  under  the  contract  were  limited  generally  to 
studies  of  data  already  made  available  by  the  surveys  mentioned, 
to  a  soil  survey  of  the  irrigable  area  proposed,  and  to  brief  investi- 
gations of  certain  storage  sites  which  had  been  suggested  on  several 
of  the  small  streams  discharging  into  Sacramento  River  below 
Redding.  The  soil  survey  and  other  .field  work,  together  with  the 
conclusions  reached  as  a  result  of  the  soil  survey,  were*  made  by 
Thomas  H.  Means*  engineer,  of  San  Francisco. 

Briefly,  the  project  proposed  as  a  result  of  the  investigations  in- 
cludes a  diversion  dam  on  Pit  River,  about  8  miles  above  the  mouth, 
raising  the  water  126  feet,  a  tunnel  13,000  feet  long  through  the 
ridge  separating  the  Pit  River  Basin  from  the  Sacramento  Basin 
proper,  and  main  canal  with  distributing  system  to  the  area  on  the 
east  side  of  Sacramento  River,  extending  from  the  vicinity  of 
Redding  to  and  including  Cow  Creek  Valley.  Since  the  low  water 
flow  of  Pit  River  at  the  proposed  diversion  is  several  times  the 
amount  required  for  irrigation  of  the  area  proposed,  the  storage  is 
required  only  to  supplement  the  short  period  of  low  water  in  Sacra- 
mento River  as  affecting  navigation  interests.  A  storage  site  for  this 
purpose  on  South  Fork  of  Cow  Creek  was  suggested,  in  which  a 
storage  of  15,000  acre-feet  would  be  provided  by  a  dam  approxi- 
mately 100  feet  high.  Another  site  offering  possibilities  is  located 
just  above  the  junction  of  the  two  forks  of  Cow  Creek,  but  it  is 
pointed  out  that  the  elevation  of  this  supply  would  be  too  low  to  be 
fully  utilized  directly  by  the  lands  under  the  project. 
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The  estimated  cost  of  construction,  exclusive  of  storage,  is 
$3,417,000  for  66^000  acres,  or  $62.13  i)er  acre. 

At  the  diversion  dam  proposed,  since  the  minimum  flow  of  Pit 
River  is  more  than  four  times  the  maxmium  requirement  for  the 
project,  it  will  be  possible  to  develop  hydroelectric  power  from  a 
minimum  of  over  2,000  second-feet  with  a  fall  of  128  feet,  or  approx- 
imately 23,000  continuous  horsepower  at  the  power-house  switch- 
board. The  control  and  regulation  of  the  discharge  of  Pit  River 
through  the  large  pondage  above  the  diversion  dam  will  make  it 
practicable  to  taKe  care  of  almost  any  variable  load  that  the  market 
may  demand.  On  a  basis  of  50  per  cent  load  factor  the  practicable 
power  development  would  be  46,000  horsepower. 

The  conclusions  reached  in  the  report  are: 

That  the  project  is  not  feasible  as  a  private  enterprise  b^  reason 
of  the  diverse  character  of  the  ownership  and  the  heavy  initial  in- 
vestment necessary. 

That  the  project,  if  found  feasible  after  more  detailed  examination, 
must  necessarily  be  built  by  the  Government,  the  State,  or  possibly 
one  or  both  of  them  acting  in  cooperation  with  the  landowners. 

That  it  will  be  necessary  to  include  in  the  construction  operations 
carried  out  by  the  central  administrative  organization  not  only  the 
irrigation  system,  but  the  clearing  of  the  land  and  its  preparation 
for  water. 

Report  on  these  investigations  has  been  published  as  lower  Pit 
River  project,  under  Cooperative  Investigations  in  California, 
July,  1915. 

OWENS  VAIXBY  PBOJECT. 

Referred  to  in  the  first  and  subsequent  annual  reports.  No  recent 
work  has  been  done. 

FIT  BIVEB  BASIN. 

Considerable  attention  had  been  given  in  the  early  years  of  the 
service  to  storage  possibilities  in  Sacramento  River  drainage  basin 
other  than  the  proposed  Iron  Canyon  Reservoir.  (See  fifth  annual 
report,  Sacramento  Valley  Investigations,  pp.  94  to  98,  inclusive, 
and  previous  reports.)  Pit  River  Basin  appeared  to  offer  several 
more  or  less  attractive  storage  possibilities,  and  early  in  1914,  fol- 
lowing field  investigations  for  Iron  Canyon  project,  report  on  which 
was  published,  it  was  proposed  to  take  up  again  and  extend  the 
investigations  of  the  storage  possibilities  in  Pit  River  Basin.  (See 
fourteenth  annual  report.)  It  was  felt  by  the  people  above  Iron 
Canyon  that  the  use  of  Iron  Canyon  reservoir  site  would  be  of  no 
benefit  to  them,  and  by  manv  it  was  felt  that  it  would  be  an  actual 
injury.  The  purpose,  therefore,  of  the  Pit  River  Basin  investiga- 
tions at  that  time  was  to  present  in  a  published  report  similar  to 
that  for  the  Iron  Canyon  project  the  possibility  of  storage  on  Pit 
River,  to  the  end  that  if  it  should  prove  as  feasible  or  practicable 
as  the  Iron  Cayon  storage  it  might  be  adopted  as  the  development 
policy  instead  of  the  Iron  Canyon  project. 

The  investigations  were  made  in  cooperation  with  the  State  of 
California  through  the  department  of  engineering,  W.  F.  McClure, 
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State  engineer.  One-half  the  expense  was  to  be  borne  by  the  State 
of  California,  the  maximum  to  ^e  expended  by  either  party  being 
$2,600.  An  agreement  covering  this  cooperative  work  was  executed 
under  date  of  May  27,  1914.  The  contract  was  executed  on  the  part 
of  the  United  States  by  E.  G.  Hopson^  supervising  engineer,  under 
whom,  assisted  by  O.  W.  Peterson,  the  mvestigations  were  made. 

The  conclusions  from  the  investigations  were: 

That  in  the  Pit  River  Basin  there  are  about  180,000  acres  of  po- 
tentially fertile,  irrigable  land,  of  which  about  40  per  cent  is  now 
fully  or  partially  irrigated. 

That  of  the  areas  now  irrigated  only  an  insignificant  proportion 
is  well  developed  agriculturally,  due  m  large  part  to  unregulated 
water  supplies  and  to  unsatisfactory  drainage  conditions. 

That  Jess  Valley  and  Round  Valley  offer  the  most  favorable  sites 
for  the  development  of  storage  for  use  on  lands  in  the  Pit  Basin. 
There  is  good  reason  to  expect  that  the  cost  of  irrigation  develop- 
ment under  these  sites  will  be  in  keeping  with  the  expense  usually 
incurred  for  similar  and  successful  enterprises. 

That  lands  in  Fall  River  Valley  can  be  advantageously  irrigated 
by  pumping,  the  supply  being  practically  inexhaustible. 

That  lands  adjacent  to  and  in  the  vicinity  of  Hat  Creek  that  are 
not  yet  irrigated  can  be  readily  irrigated  by  direct  diversion  without 
storage.  T^ese  lands  are,  however,  mostly  timbered,  and  their  de- 
velopment is  not  a  matter  for  immediate  consideration. 

That  there  are  a  number  of  small  irrigation  developments  possible 
in  various  localities,  but  that  none  of  these  involves  large  engineering 
problems. 

That  Willow  Creek,  in  the  Klamath  Basin,  may  be  a  possible 
supplementary  source  of  supply  for  lands  in  Big  Valley,  but  this 
can  only  be  ascertained  by  extended  observation  of  the  run-off  of  the 
creek  and  by  careful  surveys  and  estimates  of  cost. 

That  under  conditions  of  to-day  Goose  Lake  is  an  impracticable 
source  of  water  supply  for  territory  in  or  below  the  Pit  River  Basin. 

That  irrigation  development  in  the  Pit  River  Basin  will  not  seri- 
ously interfere  with  future  power  development  in  or  below  the  basin. 

That  irrigation  development  in  the  Pit  River  Basin  will  reduce  the 
low-water  flow  of  the  Sacramento  River  at  Red  Bluff  only  about  8  per 
cent,  and  will  not,  therefore,  seriously  interfere  with  the  navigability 
of  the  river. 

That  floods  in  the  Sacramento  River  can  not  be  controlled  by 
storage  in  the  Pit  River  Basin. 

It  was  also  recommended— 

That  no  future  appropriations  of  water  for  power  or  other  pur- 
poses in  the  Pit  River  Basin  that  will  tend  to  retard  or  limit  irriga- 
tion development  in  the  basin  be  allowed  by  the  State  of  (California. 

That  measurements  of  stream  flow^  of  South  Fork  of  Pit  River  near 
Jess  Valley  dam  site  and  on  Ash  Creek  at  Adin  should  be  resumed 
by  the  United  States  and  the  State  of  California. 

Following  is  a  tabulation  of  storage  capacities  of  Jess  Valley  and 
Round  Valky  Resei-voir  sites  at  various  elevations: 

61309°— 16 33 
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Jeit  VaUey  reservoir  Hte. 


Hel^t  of  wftter  level  above  plane  at  dam. 

Elevation  of 
water  surfaoe, 
aasomed  datum. 

Area  flooded. 

Storage. 

Feet. 
0 

Fea. 

100 
110 
120 
130 
140 
150 
160 

Aera, 

0 
810 
1,730 
2,160 
2.460 
2,700 
2,880 

Aere/eet, 

2 : 

810 

12 

iJ'Sffi 

38,000 
56,000 

81,000 
U0,000 

22 

32 

42 

53 

Round  VaUey  reservoir  site. 


Heifhtofwaterlevel. 

Ana. 

Total 
capacity. 

Heifhtofwaterlevel. 

Area. 

Total 
c^iadtj. 

Feet. 
0 

Aeret. 
0 
65 
804 
528 
918 

AerHttt. 

0 

218 

2,060 

7,220 

18,500 

Feel. 
50 

Aeree. 
1,480 
2,060 
2  860 
8,560 

26  200 

10 

60 

42,700 

67,aoo 

90,400 

98 

70 

80 

80 

40 

The  estimated  cost  of  providing  40,000  acre-feet  net  annual  sup- 
ply at  Jess  Valley  reservoir  site  is  $208,000,  or  approximately  $5.20 
per  acre-foot.  The  estimated  cost  of  47,000  acre-feet  annual  net 
supply  at  Eound  Valley  is  $335,000,  or  $7.13  per  acre-foot. 

The  investigations  did  not  cover  power  possibilities  except  as  inci- 
dental to  or  affected  by  proposed  irrigation,  though  attention  was 
called  in  the  report  to  the  power  possibilities  on  Pit  River  below 
Fall  River. 

Report  on  Pit  River  Basin,  as  a  result  of  these  investigations, 
was  published  by  the  Reclamation  Service  office  at  Portland,  Oreg., 
April,  1915,  and  printed  by  the  California  State  Printing  Office. 

SACBAHENTO  VALLEY  FBOJECT. 

Referred  to  in  the  first  and  subsequent  annual  reports.  No  recent 
work  has  been  done. 

SAN  JOAaTTIN  PROJECT. 

Referred  to  in  the  fourth  and  subsequent  annual  reports.  No 
recent  work  has  been  done. 

SHASTA  VALLEY  FBOJECT. 

Referred  to  in  the  fourth  annual  report.  No  work  has  been  done 
since. 

COLOBADO. 

GOLOBADO  BIVEB  BASIN. 

Investigations  in  Colorado  River  Basin  looking  to  the  probable 
necessity  for  storage  in  the  upper  basin  for  lower  Colorado  River 
lands  and  Imperial  Valley  in  California  and  Mexico  have  been  car- 
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ried  on  from  time  to  time  since  the  first  year  of  the  Reclamation 
Service,  and  earlier  by  Some  of  the  other  bureaus  of  the  Government. 
References  to  these  investigations  appear  in  the  first  and  subsequent 
annual  reports,  under  Arizona,  California,  and  Colorado,  being  gen- 
erally referred  to  as  "  Colorado  River  Storage  Investigations. 

Among  the  first  investigations  were  those  of  Kremmlmg  Reservoir 
site,  in  tiie  upper  basin,  and  irrigable  land  areas  along  the  lower 
river  below  Bulls  Head  Canyon  above  old  Fort  Mojave.  Reference 
is  made  to  these  investigations  in  more  or  less  detail  in  the  second, 
third,  and  fourth  annual  reports,  together  with  investigations  or. 
Windy  Gap,  Lehman,  and  Grand  Lake  reservoir  sites  in  Colorado. 

Flaming  Gorge,  Island  Park,  and  Browns  Park  reservoir  sites, 
on  Green  River  in  northwestern  Colorado,  northeastern  Utah,  and 
southern  Wvomine,  have  been  referred  to  in  the  seventh  annual  re- 
port. Further  reference  to  work  done  at  Browns  Park  reservoir 
site  during  the  years  1907, 1908,  and  1909  may  be  found  in  the  ninth 
annual  report. 

-  Little  more  was  done  in  investigation  of  Colorado  River  Basin 
until  July,  1914,  when  work  was  again  actively  taken  up.  Brief  ref- 
erence to  this  is  found  in  the  fourteenth  annual  report.  The  investi- 
gations of  1914  and  1915  were  under  the  direction  of  John  F.  Rich- 
ardson, engineer.  The  principal  projects  or  features  investigated 
were :  Junction  reservoir  site,  Utah,  at  junction  of  Grand  and  Green 
Rivers;  Flaming  Gorge  Reservoir  site,  Utah-Wyo.;  Juniper  Res- 
ervoir site,  on  Yampa  (Bear)  River j  Colo. ;  and  investigations  in  co- 
operation with  the  State  of  Wyoming  as  to  irrigable  areas  within 
Colorado  River  Basin  in  Wyoming,  and  storage  sites. 

Junction  reservoir  site. — ^A  topographic  survey  of  the  junction  for 
a  few  miles  up  Grand  River,  a  mile  up  Green  River,  and  nearly  2 
miles  down  the  Colorado  below  the  lunction  was  made  on  a  scale  of 
200  feet  to  the  inch  to  determine  the  best  apparent  location  for  a 
dam.  A  rapid  survey  of  the  Green  River  branch  of  the  reservoir 
site  was  made  on  a  scale  of  1,000  feet  to  the  inch;  for  the  Grand 
River  branch  of  the  reservoir  site  a  previous  river  profile  survey  by 
the  United  States  Geological  Survey  was  used.  The  approximate 
storage  capacities  for  Junction  reservoir  site  are  as  follows: 


Coo  tour. 

Ax«a 

(acres). 

Capacity 
(acro-feet). 

Contour. 

Area 
(acres). 

(acre!Sfe^. 

3880 

0 
310 
8,270 
13,100 
21,470 
25.620 

0 

3,100 

108,300 

375,400 

807.500 

1,395.000 

4025 

80,160 

57,050 
66,530 
76,300 

2,001,000 
8.033.000 

3908 

4050 

3025 

4075 

3050 

4100 

6^4000 

8075 

4125 

6,790,000 
8,555,000 

4000 

4150 

Diamond  drill  work  at  Junction  dam  site  was  begun  in  August, 
the  drill  being  hauled  down  from  Green  River,  Utah,  25  miles,  to 
Wimmer's  ranch,  from  which  point  it  was  taken  down  the  river  on 
scows.  On  August  29  the  first  hole  had  reached  a  depth  of  90  feet, 
encountering  nothing  but  river  sand;  there  being  no  more  drill  rods 
on  hand,  hole  No.  2  was  started,  and  on  September  16  a  depth  of 
124.5  feet  had  been  reached,  50  feet  of  which  was  river  sand  and  the 
remainder  sand  and  sandstene  bowlders.    On  September  30  hole  No. 
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8,  about  325  feet  downstream,  had  reached  a  depth  of  120  feet  in 
bowlders  and  sand,  at  which  point  a  piece  of  casmg  broke  off,  lodging 
crosswise  of  the  hole,  and  the  drill  was  then  moved  to  hole  No.  4, 
approximately  a  quarter  of  a  mile  below  the  junction.  On  October 
3  rock,  probably  a  bowlder,  was  encountered  at  101.5  feet  depth.  By 
shooting  it  was  penetrated  0.4  foot  that  dav.  On  the  following  day 
the  river  suddenly  rose  nearly  8  feet  and  tne  drift,  notwithstanding 
the  efforts  of  the  men  to  hold  the  scows,  snapped  the  cables  and  broke 
off  the  casing  and  rods  in  the  hole.  The  drill  was  saved,  and  several 
days  spent  trying  to  recover  the  rods  and  casing,  which  proved  im- 
possible.   Further  drill  work  was  then  abandoned. 

This  dam  site  has  been  referred  to  as  Wilson  Rock  dam  site,  and 
the  reservoir  site  sometimes  as  Wilson  Rock  Reservoir  site. 

Flaming  Gorge  Reservoir  site. — After  reconnoissance  by  Mr.  Rich- 
ardson and  others,  diamond-drill  investigations  at  Horseshoe  Canyon 
were  approved  for  this  reservoir  site  and  actual  drill  work  begun 
early  in  November  and  continued  all  winter,  being  completed  early 
in  April.  Twenty-five  holes  altogether  were  put  down,  15  at  what  is 
referred  to  as  the  upper  site,  6  at  the  lower  site,  and  4  along  the  aux- 
iliary dam  site  or  spillway  site.  Penetration  into  bedrock  was  carried 
to  a  depth  of  as  much  as  100  feet.  At  the  upper  site  seven  river  holes 
were  drilled  and  bedrock  encountered  at  depths  varying  from  86  to 
73  feet  below  elevation  of  low  water.  Of  the  two  sites  the  upper 
shows  the  better  bedrock  conditions.  At  the  auxiliary  dam  site,  or 
suggested  spillway  site,  rock  outcrops  in  the  middle  of  the  depression. 
On  one  side  of  this  clay  and  bowlders  are  encountered  for  a  depth  of 
20  to  26  feet,  followed  by  sandstone  of  rather  poor  quality ;  on  the 
other  side  a  sandy  clay  is  encountered  from  6  to  13  feet  thick,  under- 
laid by  a  sandy  shale.  The  shale,  however,  is  quite  hard,  making 
a  good  core. 

Topographic  survey  of  the  site  had  been  made  during  the  summer 
and  fall  of  1914  by  K.  B.  Worthy,  topographer.  Areas  flooded  and 
capacities  are  as  follows : 


Contour. 


5825, 
5850. 
5875. 
5900 
5025 
5050 


Area 

Capacity 
(acre-feet). 

(acres). 

0 

0 

2,195 

37,440 

5,394 

122,300 

7,672 

285,030 

12,153 

633,470 

16,333 

880,570 

Con  tear. 


5975 
6000 
6025 
6050 
6075 


Area 

(acres). 


20,613 
25,457 
30,629 
37,214 
45,026 


CapadtT 
(acn^eet). 


1,351,400 
1,027,380 
2,628,350 
3,476,300 
4,504,340 


Daily  silt  samples  were  taken  at  Horseshoe  Canyon  April  5  to  28, 
1915.  These  samples  were  taken  and  the  silt  determinations  made  in 
the  usual  manner.  Of  the  total  2,400  cubic  centimeters  of  water 
collected,  the  accumulated  volume  of  submerged  silt  was  11  cubic 
centimeters,  the  weight  of  which,  when  dried  to  constant  weight  at 
120°  C,  was  1.775  grams.  For  this  period,  therefore,  the  silt  content 
by  weight  as  estimated  by  Mr.  Richardson  was  740  parts  per  million 
of  water,  and  the  computed  weight  per  cubic  foot  of  the  submerged 
silt  as  measured  was  10  pounds. 

Juniper  Reservoir  site, — ^Early  investigations  had  suggested  pos- 
sible storage  sites  on  Yampa   (Bear)  River,  particularly  a  recon- 
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noissance  by  Ore  McDermith,  engineering  aid,  in  1904,  referred  to  in 
the  third  annual  report,  page  71.  The  dam  site  for  this  reservoir  is 
near  the  east  line  of  sec.  18,  T.  6  N.,  R.  94  W.,  sixth  principal 
meridian. 

Further  reconnoissance  examinations  were  made  by  John  F.  Rich- 
ardson, engineer,  in  1914,  and  in  April,  1915,  a  topographic  survey 
was  begun  of  Juniper  Reservoir  site  on  a  scale  of  1  inch  to  2,000  feet. 
Detailed  surveys  were  made  of  the  dam  site  on  a  scale  of  1  inch  to 
100  feet. 

Following  diamond  drill  investigations  at  Horseshoe  Canyon  for 
Flaming  Gorge  Reservoir,  diamond-drill  work  was  begun  at  the 
Juniper  site.  The  topographic  surveys  were  completed  the  latter 
part  of  May,  and  diamond-drill  work  at  dam  site  at  the  end  of  June. 
Three  drill  holes  showed  depths  to  bedrock  of  17,  18,  and  23  feet; 
the  drilling  in  each  hole  was  continued  approximately  a  hundred 
feet  into  bedrock. 

Following  is  tabulation  of  areas  and  capacities  of  Juniper  reservoir 
site: 


Contour. 

Area 

(acres). 

(2SSJf, 

Contour. 

Area 
(acres). 

Capacity 
(acre-feet). 

G860 

0 
780 

7,966 
6,816 

0 

9,800 
66^100 

808,000 

6076 

8,476 
11,915 
15,420 
20,930 

496,500 

764,700 

1,096,400 

1,650,800 

a»75 

6100 

oooo 

611%. 

0085 

6160 

e060 

Silt  samples  were  taken  at  this  site  May  14  to  June  30,  1915,  in 
the  usual  manner.  The  total  A'olume  of  samples  taken  was  4,800 
cubic  centimeters;  the  total  amount  of  sediment  was  1.40  cubic 
centimeters.  The  weight  was  0.487  gram  .when  dried  to  110°  C. 
As  computed  by  Mr.  Richardson,  this  was  equivalent  to  101.5  parts 
per  million  of  water  by  weight.  The  weight  per  cubic  foot  of  sedi- 
ment as  measured  was  21.75  pounds. 

Onlv  very  preliminary  estimates  of  cost  of  dam  and  reservoir 
have  been  prepared,  since  the  character  of  dam  and  amount  of 
storage  required  can  be  determined  only  after  consideration  of  the 
storage  questions  involved  for  the  entire  basin. 

Other  storage  sites. — Reconnoissance  examinations  were  made  by 
Charles  B.  Smith,  reporting  to  Mr.  Richardson,  of  the  San  Juan 
River  from  Navajo  Creek  in  Colorado  to  Mexican  Hat  in  southern 
Utah;  Animas  River  from  Durango,  Colo.,  to  its  mouth  at  Farm- 
ington,  N.  Mex. ;  the  La  Plata  River  from  Red  Mesa  to  its  junction 
with  the  San  Juan  River;  and  also  minor  examinations  on  Los 
Pinos  River  and  the  Piedra,  both  tributaries  of  the  San  Juan  River. 
The  large  area  of  irrigable  land  and  the  excellent  climate  on  the 
San  Juan  River,  particularly  below  Arboles,  Colo.,  together  with 
the  large  run-off  of  the  river,  make  it  an  attractive  field  for  irriga- 
tion investigations.  The  river,  however  is  subject  to  very  high 
flood  discharges  and  low  minimum  discharges;  any  irrigation  in 
this  section  will  therefore  involve  storage.  For  a  project  of  125,000 
acres  it  is  estimated  by  Mr.  Smith  that  a  storage  of  approximately 
200,000  acre-feet  will  be  required  for  the  extreme  low  years.    The 
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investigations  developed  no  reservoir  sites  of  apparent  merit  be- 
tween Bloomfield  and  Navajo  Creek.  Any  portion  of  the  river  be- 
tween Bloomfield  and  Arboles  would  make  a  fair  reservoir  site,  but 
no  suitable  dam  site  appeared  to  be  available.  Probably  as  good  a 
dam  site  as  any  on  this  section  of  the  river  is  that  known  as  the 
Turley  site,  but  it  is  not  regarded  as  attractive  by  Mr.  Smith  and 
was  reported  upon  decidedly  adversely  by  F.  L.  Sellew,  engineer. 

No  exhaustive  investigation  for  storage  possibilities  on  the  San 
Juan  River  has  been  made,  and  it  is  recommended  by  Mr.  Smith 
in  his  report  as  a  matter  that  would  probably  require  the  work  of 
an  entire  field  party  for  a  season. 

Conditions  on  the  Animas  Eiver  are  reported  similar  to  tho^e 
on  the  San  Juan  River,  any  further  development  requiring  storage 
for  the  low-water  period  of  the  year.     An  early  investigation  of 

Kossibilities  from  the  Animas  and  La  Plata  Rivers  was  made  by 
[.  C.  Hinderlider  in  1904  and  1905.  Reference  to  it  may  be  found 
in  the  third  annual  report,  pages  392  to  394,  under  "  Investigations  in 
New  Mexico."  -A  project  of  90,000  acres  known  as  the  Overland 
project  was  investigated.  The  estimated  storage  required  for  this 
project  was  approximately  110,000  acre-feet.  In  general,  this  project 
and  the  storage  proposed  coincide  with  that  proposed  by  Mr.  Hinder- 
lider, referred  to  in  the  third  annual  report. 

A  preliminary  survey  of  Bluff  reservoir  site,  on  San  Juan  River, 
about  12  miles  below  Bluff  City,  Utah,  was  made  in  September 
and  October,  1914,  by  R.  M.  Priest,  under  the  direction  of  F.  L. 
Sellew,  engineer.  In  a  report  by  Mr.  Sellew  to  F.  W.  Hanna,  super- 
vising engineer,  January  23,  1915,  the  reservoir  is  thus  described: 

A  reservoir  with  a  200-foot  dam  has  a  capacity  of  1,600,000  acre-feet,  an 
area  of  20,300  acres,  and  a  length  of  lake  of  about  29  miles.  With  a  250-foot 
dam  storage  would  exceed  2,000,000  acre-feet.  Bedrock,  which  appears  to 
outcrop  at  the  dam  site,  is  a  hard  red  sandstone  stratified  with  limestone. 

The  feasibility  of  the  site  as  reported  by  Mr.  Sellew  depended, 
first,  on  the  run-off,  information  as  to  which  was  limited;  second, 
on  the  volume  of  sediment  carried  by  the  stream;  and,  third,  the 
character  of  foundation  for  dam.  It  is  probable  that  the  run-off 
alone  is  sufficient  to  justify  examination  as  to  foundation  for  dam. 
Silt  samples  were  taken  from  October  18,  1914,  to  August  2,  1915. 
These  observations  showed  the  suspended  matter,  silt,  by  weight, 
to  be  5,110  parts  per  million  of  water  discharged.  For  purpose  or 
comparison,  the  suspended  matter  in  parts  per  million,  by  weight, 
of  San  Juan  River  at  Bluff  and  other  points  in  the  Colorado  River 
Basin  are  given : 

San  Juan  River  at  Bluff,  Utah 5, 110 

Colorado  River  at  Yuma,  Ariz 3,000 

Green  River  at  Jensen,  Utah , 1,308 

Grand  River  at  Palisade,  Colo 446 

Grand  River  at  Kremraling,  Colo 148 

Green  River  at  Green  River,  Wyo 08 

It  would  appear  from  this  comparison  that  the  San  Juan  River 
at  Bluff  carries  more  silt  than  the  Colorado  at  Yuma.  John  F. 
Richardson,  engineer,  who  visited  the  site  and  reviewed  the  infor- 
mation obtained,  states  that  his  observation  at  the  mouth  of  the 
San  Juan,  where  the  difference  in  turbidity  between  the  Colorado 
and  the  San  Juan  is  apparent,  leads  him  to  believe  that  the  San 
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Juan  carried  a  larger  percentage  of  suspended  'matter  than  the 
Colorado  at  Yuma.  He  points  out  that  if  the  reservoir  were  built 
tor  2,000,000  acre- feet  capacity  and  all  the  suspended  matter  caught 
in  the  reservoir,  without  taking  into  account  the  question  of  heavy 
sand  that  rolls  on  the  bottom,  the  complete  life  of  the  reservoir 
would  be  less  than  100  years,  and  that  the  value  of  the  reservoir  for 
storage  purposes  would  be  reduced  materially  long  before  it  would 
be  completely  filled  with  silt.  It  is  his  opinion  that  the  effective 
life  of  the  reservoir  would  be  not  over  75  years,  and  that,  as  various 
desilting  schemes  proposed  can  not  be  said  to  have  been  approved 
by  engineers  generally,  and  because  of  the  probable  high  cost  of  the 
dam  on  account  of  its  location,  he  does  not  consider  the  reservoir  as 
feasible  at  this  time. 

Investigations  were  also  made  by  Mr.  Priest  during  the  latter  part 
of  1914  and  the  fore  part  of  1915  on  Grand  Eiver  and  its  tributaries, 
including  Dolores  River.  As  a  possible  reservoir  was  indicated  on 
the  Dolores  at  Bedrock,  above  Paradox  Valley,  about  70  miles  above 
the  mouth  of  the  river,  a  topographic  survey  was  made  on  a  scale  of 
a  half  mile  to  the  inch  and  detail  topography  for  dam  site  through 
about  a  mile  and  a  half  of  the  canyon  on  a  scale  of  100  feet  to  the 
inch.  This  site  has  been  referred  to  as  Bedrock  Reservoir  site,  from 
a  town  of  that  name  in  the  valley  8  or  4  miles  above  the  dam  site. 

Computations  from  the  surveys  show  that  with  a  dam  250  feet 
high  the  flow  line  would  extend  about  33  miles  upstream,  cover 
12,700  acres,  and  provide  a  storage  capacity  of  1,300,000  acre-feet. 
The  dam,  which  would  be  3  miles  above  the  jimction  of  tiie  Dolores 
with  the  San  Miguel,  would  have  a  top  length  of  1,600  feet  and 
bottom  length  of  150  feet.  The  mean  run-off  of  Dolores  River  at 
this  point  is  probably  about  400,000  acre-feet.  It  was  the  opinion 
of  Mr.  Sellew  that  the  ^eat  length  of  the  dam  and  the  amoimt  of 
sediment  make  the  creation  of  storage  here  inadvisable. 

Immediately  following  investigation  of  the  Bedrock  site,  another 
site,  a  short  distance  below  the  town  of  Dolores,  Colo.,  was  surveyed. 
It  was  found  that  with  a  dam  250  feet  in  beight  the  storage  capacity 
at  this  point  would  be  315,000  acre-feet.  The  dam  itself  would  hie 
1.800  feet  long  on  top  and  300  feet  long  at  the  bottom.  Mr.  Sellew 
reported  that  the  river  at  this  point  is  comparatively  clear  most  of 
the  time,  but  that  the  small  storage  capacity  and  extreme  length  of 
the  dam  made  further  consideration  of  the  site  inadvisable. 

.  Attention  was  called  in  this^  report  to  the  fact  that  at  present  the 
Montezuma  Irrigation  Co.  is  diverting  approximately  150  second-feet 
of  water  across  the  low  divide  between  the  Dolores  and  the  San 
Juan  Rivers,  and  that  it  would  be  possible  to  divert  the  entire  Dolores 
River  into  the  San  Juan  watershed,  but  that  the  canal  construction 
would  be  very  expensive,  due  to  the  many  ravines  which  would  have 
to  be  crossed. 

Reconnoissance  investigations  of  Cross  Mountain  and  Lily  Park 
i*eservoir  sites  on  Yampa  (Bear)  River  were  made  in  June,  1915, 
by  K.  Sawyer.  Cross  Mountain  dam  site  is  at  the  head  of  Cross 
Mountain  Canyon,  immediately  below  Maybell  Valley  and  about 
28  miles  below  Juniper  dam  site;  there  is  a  fall  of  approximately 
116  feet  between  the  two  sites.  Maybell  Valley  is  quite  thickly  settled 
and  well  cultivated.  About  17  miles  below  Cross  Mountain  dam 
site  Yampa  Canyon  proper  begins.    Lily  Park  dam  site  referred  to 
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is  at  the  head  of  Yampa  Canyon.  The  fall  of  the  river  between 
Cross  Mountain  and  Lily  Park  dam  sites  is  between  175  and  200 
feet.  It  is  evident,  therefore,  that  a  reservoir  created  by  a  dam  at 
the  latter  site  would  not  have  the  storage  capacity  of  one  created  by 
a  dam  at  Cross  Mountain  site.  The  only  advantage  the  Lily  Park 
site  wx)uld  have  is  that  it  is  below  the  mouth  of  Little  Snake  River ; 
this  may,  however,  not  be  an  advantage,  as  this  stream  is  known 
to  carry  a  large  amount  of  sil£.  Topographic  surveys  of  the  Cross 
Mountain  site,  with  diamond  drill  investigations  of  dam  site,  might 
show  it  to  be  more  feasible  than  the  Juniper  site,  but  because  of 
the  large  area  of  cultivated  land  which  would  be  submerged  by  a 
leservoir  at  the  former  site  it  has  been  estimated  that  the  Juniper 
site  will  be  the  preferable  one. 

See  also  Wyoming  Cooperative  Work,  page  543. 

LOWEB  COLORADO  BIVEB  PBOJEGT. 

The  irrigable  land  areas  of  lower  Colorado  River  have  been  re- 
ferred to  in  the  fourth  annual  report  under  "  Imperial  Valley."  In 
connecti(m  with  the  recent  studies  of  Colorado  River  Basin,  as  a 
whole,  a  compilation  of  existing  data  relating  to  Imperial  Valley, 
Yuma  project,  and  other  areas  irrigable  from  lower  Colorado  River, 
together  with  water  uses  and  requirements  of  these  areas,  is  being 
prepared  bv  L.  M.  Lawson,  project  manager  of  Yuma  project.  Mr. 
Lawson  is  being  assisted  by  N.  B.  Conway,  who  has  been  connected 
with  the  development  of  Imperial  Valley  and  with  the  flood  water 
problems  of  the  lower  Colorado  River  for  a  number  of  years. 

SAN  LUIS  VALLEY  PBOJEC^T. 

This  valley,  including  San  Luis  Park,  is  in  south-central  Colorado, 
near  the  State  line,  and  constitutes  the  first  main  valley  on  the  head- 
waters of  the  Rio  Grande.  The  principal  town  within  the  valley 
and  project  considered  is  Alamosa,  other  towns  being  Del  Norte, 
Conejos,  and  Saguache.  Work  was  first  taken  up  in  this  valley  by 
James  A.  French,  engineer,  under  instructions  dated  May  23,  1910. 
The  principal  purpose,  of  the  earlier  investigations  at  least,  was  to 
determine  or  obtain  data  from  which  an  estimate  might  be  made  of 
the  present  and  probable  future  irrigation  in  the  valley  as  affecting 
the  water  supply  of  the  Rio  Grande  and  the  Rio  Grande  project. 
Work  during  the  summer  of  1910  consisted  of  measuring  the  head- 
gates  and  obtaining  dimensions  of  measuring  boxes  ana  ditches  of 
the  valley,  some  750  in  number.  Additional  data  were  obtained  from 
court  records  and  the  State  engineer's  office  of  some  900  additional 
ditches  within  the  Rio  Grande  drainage  above  the  lower  end  of  the 
valley ;  also  information  as  to  storage  possibilities  for  some  90  reser- 
voirs and  power  schemes  involving  storage. 

San  Luis  Valley  is  described  quite  fully  in  Water- Supply  Paper 
240,  by  C.  E.  Siebenthal,  pages  9  to  54.  The  valley,  or  park,  is  150 
miles  long  from  north  to  south,  and  about  50  miles  in  its  greatest 
width. 

It  had  been  found  by  the  International  (Water)  Boundary  Com- 
mission that  the  Rio  Grande  at  El  Paso  showed  a  decreased  flow,  be- 
ginning back  as  early  as  1888,  due  to  the  uses  of  water  in  the  upper 
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Rio  Grande  or  San  Luis  Valley  for  irrigation.  Mr.  French  found 
that  410  new  ditches  had  been  constructed  in  the  valley  since  1880, 
and  that  proposals  had  been  made  for  storage  to  the  extent  of  1,500,- 
000  acre-feet.  He  further  concluded  that  416,000  acre-feet  more 
water  was  being  used  in  1896  than  in  1880,  608,000  acre-feet  more  in 
1903  than  in  1895,  and  186,000  acre- feet  more  in  1910  than  in  1903. 

The  result  of  Mr.  French's  first  year's  investigations  showed  the 
net  irrigable  area  in  the  valley  to  be  over  1,400,000  acres,  that  497,000 
acres  were  then  under  actual  irrigation,  and  that  construction  was  in 
progress  or  proposed  for  268,000  acres  more. 

Owing  to  the  extensive  area  being  irrigated  in  the  valley  and  its 
relation  to  the  international  questions  of  Rio  Grande  waters  involved, 
all  reservoir  sites  on  unpatented  lands  had  been  withdrawn  from 
entry  December  5,  1896,  and  instructions  issued  to  deny  right  of  way 
applications  over  such  lands. 

The  investigations  were  continued  by  Mr.  French  until  July  1, 
1912,  when  the  work  was  taken  up  by  J.  D.  Stannard,  engineer.  In  a 
report  by  Mr.  Stannard  in  1914  a  general  plan  for  the  project  was 
outlined,  and  the  statement  made  that : 

Drainage  of  the  San  Luis  VaUey  seems  to  be  one  of  the  most  important  prob- 
lems facing  the  people  of  a  large  part  of  the  valley  at  the  present  time. 

Through  petitions  circulated  in  the  valley  during  the  winter  of 
1913-14  the  attention  of  Secretary  Lane  had  been  directed  to  the 
project  As  a  result  instructions  were  issued  to  Mr.  Stannard  to 
make  such  further  studies  and  investigations  as  would  enable  him, 
in  cooperation  with  D.  G.  Miller,  drainage  engineer  of  the  Depart- 
ment of  Agriculture,  to  prepare  a  full  and  complete  report  covering 
certain  weU-defined  points. 

The  conditions  and  project  proposed  may  be  described  briefly  as 
follows.  The  area  of  the  entire  valley  is  something  over  a  million 
and  a  half  acres^  with  an  estimated  net  irrigable  area,  as  already 
stated,  of  approximately  1,400,000  acres.  The  very  level  character  of 
the  valley  may  be  best  described  by  quoting  from  the  report  by 
Messrs.  Stannard  and  Miller,  as  follows : 

The  size  of  the  San  Lais  Valley  is  perhaps  its  most  impressive  feature ;  next 
its  uniformly  smooth  surface  impresses  one  as  most  remarkable.  A  railroad 
tangent  67  mUes  in  length,  requiring  two  hours  or  more  for  a  train  to  pass  over 
it;  an  irrigation  ditch  built  on  an  east  and  west  line  for  a  distance  of  23 
miles  are  silent  witnesses  to  each  of  these  impressive  features. 

It  is  remarkable  that  approximately  half  the  entire  valley,  from 
within  2  or  3  miles  of  the  river,  slopes  away  from  the  Kio  Grande 
and  has  no  outlet.  The  area  of  the  so-called  noncontributing  drain- 
age basin  is  approximately  2,800  square  miles,  while  the  area  of  the 
drainage  basin  of  the  Eio  Grande  itself  at  the  point  where  it  may  be 
said  to  enter  the  valley  proper  is  but  1,400  square  miles,  or  half  the 
area  of  the  noncontributing  basin,  with  a  mean  run-off  of  over 
750,000  acre- feet.  The  elevation  of  the  valley  above  sea  level  is 
from  7,500  to  8,000  feet.  Owing  to  its  comparatively  low  altitude 
and  to  the  protection  afforded  by  the  broad  mountain  ranges  around 
it,  the  climate  is  such  as  to  make  it  a  very  successful  agricultural 
region  where  diverse  ground-water  conditions  do  not  prevent  it. 
Tlie  State  engineer  for  C!olorado  reports  that  the  area  in  San  Luis 
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Valley  cultivated  in  1914  was  510,000  acres.  This  included  229,000 
acres  of  native  grasses  that  were  irrigated.  It  is  estimated  that  a 
total  of  650,000  acres  in  the  northern  end  of  the  valley  and  200,000 
acres  on  the  south  side  of  the  river  would  be  benefited  by  drainage. 

There  were  in  1914  over  6,000  flowing  artesian  wells  in  the  San 
Luis  Valle3\  of  which  over  4,000  were  in  the  so-called  noncontribut- 
ing  basin.  These  wells  have  an  average  discharge  of  about  40  gallons 
per  minute. 

The  project  proposed  by  Messrs.  Stannard  and  Miller  is  to  drain 
the  now  generally  water-logged,  noncontributing  area  by  a  large 
main  drainage  channel,  to  be  constructed  from  the  north  end  of  the 
valley  through  the  lowest  part  of  the  basin  to  San  Luis  Lake  and 
thence  on  south  to  a  junction  with  the  Kio  Grande  some  8  miles 
below  the  town  of  Alamosa.  For  the  first  development  it  is  pro- 
posed to  construct  that  portion  of  this  main  drainage  channel  from 
San  Luis  Lake  to  the  Rio  Grande,  thereby  providing  main  drainage 
for  about  300,000  acres. 

The  instructions  to  Messrs.  Stannard  and  Miller  were  that  they 
were  to  cooperate  to  the  end  that  they  be  prepared  with  full  and 
complete  data  to  report: 

(a)  The  anticipated  approximate  volume  of  water  to  be  annually 
carried  off  by  the  contemplated  canal  and  its  probable  quality. 

(6)  The  approximate  acreage  that  can  be  effectively  drained  into 
the  said  main  drainage  canal  by  a  proper  system  of  lateral  drains. 

((?)  The  extent  to  which  it  may  be  anticipated  that  installation  of 
such  canal  will  affect  the  general  level  of  ground  water  in  the  valley. 

(d)  The  approximate  extent  and  cost  of  lateral  drains  necessary 
to  accomplish  the  effective  lowering  of  the  ground  water. 

(e)  The  effect  of  such  drainage  upon  the  water  from  flowing  wells 
of  the  valley. 

(f)  The  approximate  cost  of  such  main  drainage  canal. 

Ig)  The  value  of  such  drainage  water  for  irrigation  purposes. 

(h)  The  general  effect  of  the  proposed  drainage  system  upon  the 
flow  of  the  Kio  Grande  in  New  Mexico. 

(i)  The  general  effect  of  the  proposed  drainage  system  upon  the 
agricultural  resources  of  the  valley. 

In  the  summary  of  their  report  they  state  that  it  is  not  only  feas- 
ible to  construct  a  main  drainage  outlet  from  San  Luis  Lake  to  the 
Rio  Grande,  but  that  it  is  possiole  and  practicable  to  enter  the  lake 
on  a  grade  about  5  feet  below  the  water  surface  as  determined  by 
surveys  made  by  the  United  States  Geological  Survey  during  the 
autumn  of  1914.  Referring  to  the  enumerated  points  in  their  in- 
structions on  which  they  were  to  report,  they  find : 

(a)  The  anticipated  approximate  volume  of  water  to  be  annually 
carried  off  by  the  contemplated  canal  is  estimated  to  be  not  less 
than  300,000  acre-feet.  Its  quality  offers  no  menace  as  a  source  of 
supply  for  irrigation. 

(6)  The  approximate  acreage  that  can  be  effectively  drained  into 
the  said  main  drainage  canal  by  a  proper  system  of  lateral  drains  is 
estimated  to  be  not  less  than  300,000  acres. 

(c)  We  may  expect,  under  the  conditions  noted,  that  the  general 
level  of  ground  water  will  be  lowered  to  approximately  5  to  o^  feet 
below  the  surface  of  the  ground. 
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(d)  Drains  of  sufficient  size,  located  at  a  depth  of  6J  to  7  feet, 
one-half  mile  apart,  and  mostly  covered,  may  be  installed  at  a  cost 
of  from  $10  to  $15  per  acre  and  will  probably  be  necessary  to  accom- 
plish the  effective  lowering  of  the  ^oiind  water. 

(e)  It  is  thought  that  such  drainage  will  not  have  the  slightest 
effect  upon  the  flow  of  the  artesian  wells  of  the  valley. 

(/)  It  is  estimated  that  the  total  cost  of  such  main  drainage  canal 
will  be  from  $320,700  to  $360,480. 

(g)  It  is  estimated  that  its  value  will  be  many  times  greater  than 
the  cost  above  noted. 

(h)  The  general  effect  will  be  to  increase  the  flow  of  the  Rio 
Grande  by  an  amount"  equivalent  to  260,000  acre- feet  per  annum, 
measured  at  the  Elephant  Butte  Seservoir. 

(i)  Lands  long  idle  will  be  brought  under  cultivation.  Cultivated 
lands  will  increase  in  productivity,  and  millions  will  be  added  to 
the  wealth  produced  in  the  valley. 

In  this  summary  reference  is  made  only  to  that  portion  of  the  non- 
contributing  area  which  will  be  drained  by  a  canal  from  San  Luis 
Lake  to  the  Rio  Grande.  The  extension  of  this  drainage  system  to 
the  north  end  of  the  valley  is  treated  separately,  with  the  estimate 
that  such  extension  will  add  more  than  1,850  square  miles  to  the 
watershed  of  the  Rio  Grande,  which  combined  with  drainage  will 
probably  add  an  amount  to  the  flow  of  the  river  equal  to  or  exceeding 
the  normal  discharge  of  the  Rio  Grande  at  Del  Norte. 

WHITE  BIVEB  PROJECT. 

This  proiect  has  been  referred  to  in  the  first  and  subsequent  annual 
reports.  Somewhat  extended  reconnoissance  surveys  were  made  in 
1908  and  1904  by  Robert  S.  Stockton.  Extracts  from  report  on  these 
investigations  may  be  found  in  the  second  annual  report,  pages  201 
to  206,  inclusive,  and  in  subsequent  annual  reports. 

IDAHO. 

DUBOIS  FBOJECT. 

Reference  is  made  to  this  project  in  the  third  and  subsequent  an- 
nual reports.   No  recent  investigations  have  been  made  of  the  project. 

KING  HILL  FBOJECT. 

This  is  a  proiect  taken  up  under  the  Carey  Act  which  it  is  desired 
to  have  the  Reclamation  Service  take  over  and  complete.  It  is  located 
principally  on  the  south  side  of  Snake  River  between  Bliss  and  Bang 
Hill,  on  the  opposite  side  of  the  river.  The  source  of  water  supply 
is  Malad  Creek.  The  total  area  involved  is  approximately  15,000 
acres.  The  project  was  partly  constructed  in  1908,  and  is  now  being 
partially  operated. 

A  small  amount  of  field  work,  necessary  to  consideration  by  the 
Reclamation  Service,  has  been  done  during  the  month  of  June,  and 
it  is  planned  to  have  the  project  considered  by  a  consulting  board 
immediately  following  the  work. 

No  estimates  of  cost  are  available. 
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FORT  NEUT  PROJECT. 

Reference  is  made  to  this  project  in  the  fourth  annual  report  and 
again  in  the  eighth  and  subsequent  annual  reports.  No  recent  work 
has  been  done  in  connection  with  this  project. 

MONTANA. 

CLABXS  FORK  PROJECT. 

This  project  is  referred  to  in  the  fourth  and  subsequent  annual 
reports.     No  recent  investigations  have  been  made. 

CROW  RESERVATION  (INDIAN)  PROJECT. 

Referred  to  in  the  third  and  subsequent  annual  reports.  No  recent 
investigations  have  been  made. 

LAKE  BASIN  PROJECT. 

This  project  is  referred  to  in  the  fourth  and  subsequent  annual 
reports.     No  recent  investigations  have  been  made. 

MADISON  RIVER  PROJECT. 

This  project  is  referred  to*  in  the  fourth  and  subsequent  annual 
reports.    No  recent  investigations  have  been  made. 

MARIAS  PROJECT. 

Referred  to  in  the  first  and  subsequent  annual  reports.  In  the 
earlier  reports  this  project  was  considered  in  connection  with  the 
Milk  River  project,  but  is  now  treated  as  a  separate  secondary  project. 

Separate  investigations  were  made  for  this  project  in  1904  and 
1905.  Reference  to  it  at  some  length  will  be  found  in  the  third 
annual  report,  pages  306  and  307.  It  is  more  fully  discussed  in  the 
fourth  annual  report,  pages  185  to  188.  Two  Medicine,  Marias,  and 
Lonesome  Reservoirs  are  described  and  capacities  given  in  this  latter 
report. 

The  data  given  in  the  third  and  fourth  annual  reports  are  re- 
viewed briefly  in  the  sixth  annual  report,  pages  119  to  121.  The 
project  is  referred  to  in  subsequent  reports  as  one  of  the  secondary 
projects. 

No  recent  work  has  been  done  on  this  project  other  thai>  a  short 
survey  to  delimit  the  boundary  of  Marias  reservoir  site  through  cer- 
tain unpatented  lands  for  restoration  of  that  portion  not  affected 
by  the  proposed  reservoir. 

NEBRASKA. 
PLATTE  RIVER  PROJECT,  NEBRASKA  COOPERATIVE  WORK. 

Investigations  for  this  project  were  first  taken  up  in  1914  in  co- 
operation with  the  State  of  Nebraska.  Reference  is  made  to  it  iji 
the  thirteenth  annual  report,  page  183,  and  in  the  fourteenth  annual 
report,  page  170.    No  further  work  has  been  done. 
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SOUTH  PLATTE  PROJECT. 

Eef erred  to  in  the  fourth  and  subsequent  annual  reports.  No  re- 
cent work  has  been  done. 

NEVADA. 
WALKER  BIVEB  PROJECT. 

This  project  is  referred  to  in  the  fourth  annual  report,  page  266, 
fifth  annual  report,  pages  207  and  208,  and  in  subsequent  annual 
reports. 

Further  investigations  of  the  project  were  made  in  1915  by  J.  C. 
Stevens,  reporting  to  E.  G.  Hopson,  supervising  engineer  at  Port- 
land, Oreg.  Following  are  extracts  from  the  summary  of  report  by 
Mr.  Stevens: 

The  irrigable  lands  lie  in  five  principal  valleys,  through  which  run 
the  main  Walker  River  and  its  east  and  west  branches.  On  West 
Walker  River  are  Antelope  and  Smith  Valleys,  on  East  Walker 
River  is  Bridgeport  Valley,  and  on  the  main  stream  are  Mason  and 
Walker  Lake  Valleys. 

No  reclamation  is  proposed  for  the  two  upper  valleys,  namely, 
Bridgeport  and  Antelope. 

A  system  of  reservoirs  and  canals  is  proposed  to  irrigate  a  total 
of  109,700  acres  in  the  three  lower  valleys,  of  which  not  over  28,000 
acres  have  actually  been  irrigated. 

Water  rights  m  the  basin  have  been  adjudicated,  but  future 
economies  of  water  consumption  will  demand  a  readjustment  of  the 
present  system  with  substantial  benefits  to  all  parties  concerned. 

Total  irrigable  area  in  the  basin,  265,630  acres. 

Lands  to  which  water  rights  have  been  decreed  in  the  three  lower 
valleys,  61,030  acres. 

Lands  actually  irrigated  in  the  three  lower  valleys  in  1905,  30,120 
acres.  • 

West  Walker  River  yields  nearly  twice  as  much  water  as  East 
Walker  River,  the  average  for  12  years  being  for  West  Walker  River 
286,000  acre-feet  and  for  East  Walker  160,000  acre-feet. 

The  report  contains  all  existing  data  on  return  waters.  Mr. 
Stevens  assumes  the  following  for  the  diflferent  valleys : 

Antelope  Valley,  50  per  cent  of  diversions. 

Smith  Valley,  35  per  cent  of  diversions. 

Southern  end  of  Mason  Valley,  25  per  cent  of  diversions. 

Remainder  of  Mason  Valley,  15  per  cent  of  diversions. 

During  the  12  years  preceding  the  report  there  were  5  years  in 
which  there  was  no  water  shortage.  The  greatest  deficiency  occurred 
in  1912,  when  there  was  insufficient  water  to  the  extent  of  70,000 
acre-feet  to  supply  the  demand.  The  storage  of  58,000  acre-feet  on 
West  Walker  River  would  have  supplied  all  deficiencies. 

The  works  proposed  are : 

1.  Storage  reservoir  in  Antelope  Valley,  200,000  acre-feet  capacity. 

2.  Two  main  canals  in  Smith  Valley,  one  on  either  side,  with  dis- 
tributing system  to  cover  34,000  acres,  of  which  5,080  acies  have  been 
irrigated. 

3.  Two  main  canals  in  Mason  Valley,  one  on  either  side,  both  head- 
ing below  the  junction  of  the  river  branches,  with  distributing  sys- 
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tern  to  cover  65,000  acres  of  land,  of  which  20,760  acres  have  been 
irrigated. 

4.  A  reservoir  of  10,000  acre-feet  capacity,  to  supplement  the  sup- 
ply for  Walker  Lake  Valley,  to  furnish  water  for  6,000  acres  now 
under  canal,  of  which  but  900  acres  have  been  irrigated ;  also  at  some 
later  date  improvement  of  canal  on  the  west  side  to  cover  ultimately 
10,700  acres. 

5.  A  storage  reservoir  at  Big  Meadows,  on  East  Walker  River,  of 
45,000  acre-feet  capacity.  This  will  be  for  later  development  and 
may  be  found  to  be  impracticable  on  closer  study. 

The  cost  of  complete  development  is  roughly  estimated  from  such 
general  data  as  are  available  to  be  $6,200,000,  or  $57  per  acre,  without 
interest  charges. 

HEW  MEXICO. 
UL  PLATA  PROJECT. 

Beference  is  made  to  this  project  in  the  second  and  subsequent 
annual  reports.  Preliminary  surveys  in  more  or  less  detail  were 
made  on  this  project  by  M.  C.  Hinderlider  in  1904r-5.  Reference  to 
this  investigation  may  be  found  in  the  third  annual  report,  pa^es 
392  to  394,  and  in  the  fourth  annual  report,  pages  280  to  282.  No 
recent  work  has  been  done  on  this  project.  See  Colorado  River  Ba- 
sin, Other  Storage  Sites,  page  517,  for  reference  to  recent  investi- 
gations. 

LAS  VEGAS  PROJECT. 

This  project  is  referred  to  in  the  second  and  subsequent  annual 
reports.  It  is  treated  at  some  length  in  the  third  annual  report,  pages 
369  to  372.    No  recent  work  has  been  done. 

UBTON  LAKE  PROJECT. 

Extracts  from  report  by  W.  M.  Reed  appear  in  the  second  annual 
report,  pages  387  to  389,  together  with  recommendations  by  board  of 
consulting  engineers.  Reference  to  this  further  work  recommended 
is  found  m  the  third  annual  report,  page  94.  No  further  work  has 
been  done. 

NOBTH  DAKOTA. 
BISMARCK  PROJECT. 

This  project  is  one  of  a  group  of  pumping  projects  considered 
along  Missouri  River  in  North  Dakota.  It  is  referred  to  at  some 
length  in  the  third  annual  report,  pages  442  to  444.  No  recent  work 
has  been  done. 

BOWMAN  PROJECT. 

This  is  a  storage  project  lying  partly  in  South  Dakota.  A  brief 
discussion  of  it  occurs  in  tlie  seventh  annual  report,  page  107,  and  a 
fuller  discussion  after  investigation  in  the  eighth  annual  report, 
pages  157  and  158.    No  recent  work  has  been  done. 
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WASHBTJBN  FBOJECT. 

This  project  is  one  of  the  Missouri  River  pumping  projects  and 
is  first  referred  to  in  the  third  annual  report.  It  is  more  fully  de- 
scribed in  the  seventh  annual  report,  page  159.  No  recent  work  has 
been  done  on  the  project. 

OKLAHOMA. 

CIMABBON  FBOJECT. 

This  project  is  referred  to  in  the  first  annual  report  under  the 
subject  of  Cimarron  River,  pages  271  and  272 ;  in  the  second  annual 
report,  page  426 ;  in  the  sixtn  annual  report,  pages  185  and  186,  and 
in  subsequent  annual  reports.  No  recent  work  has  been  done  on  the 
project. 

BED  BIVEB  FBOJECT. 

This  project  is  referred  to  in  the  second  annual  report,  pages. 414 
to  421,  and  in  subsequent  annual  reports.  In  the  latter  part  of  1906 
more  detailed  surveys  were  made  of  this  project,  with  estimates  of 
cost.  Reference  to  this  is  f oimd  in  the  sixth  annusd  report,  pages 
184  and  185.    No  further  work  has  been  done. 

OBEOOir. 

Reference  is  made  to  some  of  the  earlier  investigations  in  Oregon 
in  the  second  annual  report,  pages  433  to  444.  More  detailed  descrip- 
tions are  found  in  the  second  annual  report,  pages  463  to  476;  third 
annual  report,  pages  301  to  308,  and  in  subsequent  annual  reports. 

OBEGON  COOFEBATIVE  WOBK. 

The  State  of  Oregon  has  always  been  prominent  in  its  readiness  to 
cooperate  with  the  United  States  in  developing  its  natural  resources, 
and  particularly  with  the  Reclamation  Service  in  developing  irriga- 
tion projects.  As  early  as  February  16,  1905,  an  irrigation  act  was 
passed  providing,  among  other  things,  for  cooperation  with  the 
United  States  in  hydrographic  and  topographic  surveys  and  in  the 
construction  of  works  for  the  development  and  use  of  the  water 
supply  of  the  State.  This  act,  copy  of  which  may  be  found  in  the 
fourth  annual  report,  pages  306  and  308,  established  the  office  of 
State  engineer  in  part  to  provide  a  central  oflBce  of  record  for  State 
water  rights.  During  the  following  year  the  State  engineer's-  oflBce 
cooperated  with  the  Reclamation  Service  in  making  a  hydrographic 
survey  of  Umatilla  River  to  aid  in  a  determination  of  its  water  rights. 
In  the  latter  part  of  1912  it  was  proposed  by  John  H.  Lewis,  State 
engineer  of  Oregon,  that  an  appropriation  be  asked  of  the  State 
legislature  to  cooperate  with  the  Reclamation  Service  in  making  some 
detailed  surveys  of  the  irrigation  projects  in  the  State  not  being 
already  constructed,  many  of  which  had  been  considered  at  various 
times  by  the  Reclamation  Service.  E.  G.  Hopson,  supervising  engi- 
neer at  Portland,  assisted  in  promoting  the  plan.  Mr.  J.  N.  Teal,  of 
Portland,  Oreg.,  aided  in  presenting  the  matter  to  the  Secretary  of 
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the  Interior,  and  his  approval,  to  the  extent  of  allotting  $50,000  from 
the  reclamation  fund  conditional  on  the  State  appropriating  a  like 
amount,  was  obtained.  In  February,  1918,  the  State  le^slature 
passed  an  act  providing  for  coopneration  and  appropriating  $50,000 
conditional  on  a  like  amount  being  allotted  from  the  rediamation 
fund.  Under  date  of  February  27,  1913,  an  agreement  was  entered 
into  between  the  United  States  and  the  State  of  Oregon  providing* 
for  the  manner  of  conducting  the  work.  In  order  to  conform,  to 
Fe4eral  laws,  a  new  agreement,  under  date  of  May  5, 1913,  amending 
the  earlier  agreement  was  entered  into.  This  contract  was  signed  by 
Franklin  K.  Lane,  Secretary  of  the  Interior,  on  behalf  of  the  United 
States,  and  by  John  H.  Lewis,  State  engineer,  on  behalf  of  the  State 
of  Oregon,  approved  by  Oswald  West,  governor  of  Oregon ;  surveys 
and  investigations  have  been  carried  out  under  this  agreement. 

The  investigations  and  reports  were  made  under  the  immediate 
direction  of  John  T.  Whistler,  engineer,  reporting  for  the  earlier 
investigations  to  Mr.  Hopson.  In  the  investigations  and  preparation 
of  the  reports  Mr.  Whistler  was  assisted  by  F.  C.  Dillard,  W.  B. 
Parkhill,  James  McKittrick,  G.  Stubblefield,  Thomas  Hawthorne, 
C.  M.  Whelan,  C.  E.  A.  Bennett,  D.  S.  Hays,  and  Joseph  Weare,  and 
by  James  Dopson,  drill  foreman.  Prof.  W.  L.  Powers,  of  the  Ore- 
gon Agricultural  College,  either  personally  made  or  directed  most  of 
the  soil  surveys. 

Under  this  cooperative  work  there  have  been  investigated  12  differ- 
ent projects,  reports  for  which  have  been  published  and  distributed. 
Since  published  reports  are  available  for  the  various  projects  inves- 
tigated under  Oregon  Cooperative  Work,  a  very  brief  description 
only  is  given  here.  Following  are  descriptions  of  the  projects,  with 
extracts  from  the  reports. 

DESCHUTES  PBOJECT. 

This  project  is  on  the  upper  Deschutes  River.  Storage  for  400,000 
acre-feet  is  provided  at  Benham  Falls  Reservoir,  with  dam  on 
Deschutes  River  about  10  miles  above  Bend,  and  for  100,000  acre-feet 
at  Crane  Prairie,  some  30  miles  farther  up  on  the  West  Fork  or 
main  branch. 

The  normal  summer  minimum  flow  of  the  river  at  Bend  is  1,600 
second-feet;  the  mean  annual  nm-off  at  Benham  Falls  for  a  period 
of  10  years  is  approximately  1,200,000  acre-feet. 

The  area  below  Benham  Falls  now  irrigated  or  for  which  con- 
tracts have  been  made  with  the  State  under  the  Carey  Act  is  approxi- 
mately 115,000  acres.  Carey  Act  contracts  have  been  made  and  con- 
struction begim  for  the  irrigation  of  30,000  acres  above  Benham  Falls 
on  the  East  Fork. 

Additional  irrigable  areas  proposed  by  this  project  are:  A  west  side 
unit  of  15,000  acres  or  more,  a  north  unit  of  100,000  acres,  and  a 
south  unit  of  48,000  acres. 

The  estimated  costs  per  acre  of  the  several  units  are,  respectively, 
$40.91,  $55.58,  and  $60.44. 

Tt  is  concluded  that  the  west  side  and  north  units  are  practicable  at 
this  time  if  money  can  be  provided  at  from  3  to  6  per  cent,  but  that 
the  south  unit  is  not  practicable  at  present. 
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It  was  found  feasible  to  develop  20,000  horsepower  continuous 
throughout  the  year  with  a  load  factor  of  50  per  cent,  and  with  a 
maximum  of  100,000  horsepower  limited  to  the  period  of  the  irrigat- 
ing season. 

HABNEY  FBOJECT. 

This  project  was  investigated  by  the  Beclamation  Service  in  1903. 
Topographic  survey  of  Silvies  Reservoir  site  and  of  the  irrigable 
lands  of  Harney  Valley  and  preliminary  plans  and  estimates  were 
made.  In  June,  1904,  a  board  of  consulting  engineers  considered  the 
project  and  recommended  that  no  further  woi^  be  done  because  of 
the  complication  of  water  rights.  (See  second  annual  report,  pp. 
436,  436,  and  third  annual  report,  pp.  469,  470.) 

The  project,  which  is  located  in  central  Oregon  and  is  within  the 
Great  Basm,  proposes  the  regulation  of  water  supply  for  approxi- 
mately 60,000  acres  of  lands  now  wholly  or  partly  irrigated,  and  the 
irrigation  of  approximately  40,000  acres  additional  by  storage  of 
Silvies  River  water  in  Silvies  Valley  and  in  what  is  known  as  Lower 
Silvies  Reservoir  site. 

The  capacity  proposed  for  Silvies  Valley  Reservoir  is  100,000 
acre-feet  and  for  Lower  Silvies  Reservoir,  which  will  receive  the  run- 
off from  Emigrant  Creek,  70,000  acre-feet.  The  estimated  cost  of 
the  former  is  ^50,000  and  of  the  latter  $600,000. 

The  estimated  cost  of  providing  storage,  distributing  system,  and 
drainage  for  the  40,000  acres  of  new  land  under  the  project  is  $80 
per  acre,  without  interest  charges.  This  includes  $7.50  per  acre  for 
drainage,  part  of  which  may  be  postponed  for  some  time. 

The  estimated  cost  of  storage,  dramage,  and  improvement  of  dis- 
tributing system  for  the  60,0W)  acres  of  land  now  wholly  or  partly 
irrigated  is  about  $15  per  acre  of  gross  area. 

There  is  considered  with  the  project  the  development  of  the  Blitzen 
River  supply,  which  in  addition  to  providing  for  from  60,000  to 
70,000  acres  as  now  planned  and  under  construction  by  the  Blitzen 
Valley  Land  Co.,  can  be  made  to  reclaim  an  area  of  probably  15,000 
acres  of  land  about  Malheur  Lake  by  storage  and  pumping  from 
the  lake. 

There  are  no  practicable  power  development  possibilities  in  con- 
nection with  the  project  other  than  for  small  amounts  during  the 
irrigating  season. 

JOHN  DAT  PBOJECT. 

The  lands  considered  in  the  irrigation  development  proposed  by 
this  project  lie  along  the  south  side  of  Columbia  River  oetween  the 
John  Day  River  on  the  west  and  the  Umatilla  River  on  the  east. 

The  irrigable  area  proposed  by  the  project  is  122,000  acres.  Stor- 
age of  112,000  acre-feet  is  provided  on  the  upper  John  Day  River 
at  Dayyille,  and  of  188,000  acre-feet  at  what  is  known  as  Carty 
Reservoir  site,  about  26  miles  ea&t  of  John  Day  River  in  the  upper 
edge  of  the  irrigable  area.  Dayville  Reservoir  dam  site  is  in  a  very 
narrow  gorge,  but  60  feet  wide  at  the  bottom  and  but  little  over 
200  feet  wide  at  the  spillway  crest,  115  feet  above  low  water.    Carty 
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Beservoir  will  be  formed  by  two  comparatively  low  but  long  earthen 
dams. 

The  estimated  cost  per  acre  of  the  project,  exclusive  of  interest,  is 
$125.  The  most  interesting  feature  of  the  project,  and  the  most 
expensive,  is  the  feed  canal  from  the  point  of  diversion  in  John  Day 
Canyon  to  the  point  where  it  leaves  the  canyon  and  turns  east  to  the 
irrigable  lands.  The  cost  of  this  feature  is  estimated  to  be  nearly 
40  per  cent  of  that  of  the  entire  project. 

It  is  estimated  that  nearly  $8,000,000  will  have  to  be  expended 
before  the  first  unit  of  11,500  acres  can  be  irrigated. 

Investigations  were  made  for  several  alternative  features,  includ- 
ing one  n>r  transmission  of  power  from  Benham  Falls,  Deschutes 
project,  and  pumping  to  the  project  from  Columbia  River.  The 
estimates  show  all  these  to  cost  somewhat  more  than  the  estimated 
cost  for  the  project  proper.  There  are  no  practicable  power  possi- 
bilities in  connection  with  the  project. 

MALHEX7B  PBO JBCT. 

Extensive  investigations  were  made  of  this  project  by  the  Recla- 
mation Service  in  1903  and  1904  in  connection  with  the  Owyhee 
project.  (See  third  annual  report,  pp.  102,  103;  fourth  annual  re- 
port, pp.  301-304;  and  fifth  annual  report,  pp.  253,  254.)  In  1909 
a  furuier  investigation  and  study  of  the  project  was  made  by  the 
service.  This  is  referred  to  in  the  eighth  annual  report,  pages  160 
and  161.  In  these  earlier  investigations  by  the  service  extensive 
diamond  drill  borings  were  made  on  Owyhee  River  and  on  Malheur 
River  below  the  junction  of  the  North  Fork.  Topographic  surveys 
were  made  of  all  reservoir  sites  and  of  the  irrigable  areas.  Little 
field  investigations  therefore  remained  to  be  done  for  further  con- 
sideration of  the  project. 

At  the  time  of  the  early  investigations  tiiere  was  no  railroad  up 
Malheur  Valley,  and  largely  for  tnis  reason  storage  investigations 
on  Malheur  River  were  confined  to  the  main  river.  Stream  measure- 
ment data  obtained  since  that  time  show  that  probably  55  per  cent 
of  the  run-off  of  Malheur  River  is  from  what  is  generally  referred 
to  as  the  Middle  Fork.  On  this  fork,  about  3  miles  above  the  mouth 
of  the  South  Fork,  there  exists  an  excellent  dam  site  for  what  is  re- 
ferred to  as  Warm  Springs  Reservoir  site.  Diamond  drill  borings  at 
this  site  made  under  the  present  investigations  developed  good  foun- 
dation for  a  masonry  dam  at  from  7  to  11  feet  below  the  surface  of 
the  river. 

Since  the  earlier  investigations  considerable  areas  along  Snake 
River  have  been  supplied  with  water  by  electric  pumping  from  that 
stream.  A  revision  of  the  project,  therefore,  to  adapt  it  to  the  new 
conditions,  was  advisable. 

The  general  plan  of  the  project  now  proposed  is  storage  of  water 
at  Warm  Springs  Reservoir  site  and  the  irrigation  of  approximately 
40^00  acres  of  land  in  Malheur  Valley  only. 

The  estimated  cost  of  the  reservoir  with  159,000  acre-feet  ca- 
pacity, raising  the  water  84.5  feet,  is  approximately  $390,000,  or  $2.46 
per  acre-foot  capacity.  The  estimated  cost  per  acre-foot  of  mean 
vearly  storage  supply  recjuired,  measured  at  tne  several  river  diver- 
'ons  of  the  valley,  is  a  little  less  than  $4. 
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Plans  and  estimates  provide  for  extensive  drainage,  the  estimated 
cost  of  which  is  approximately  $335,000;  the  average  cost  to  ap- 
proximately half  the  project  is  about  $17  per  acre.  The  total  esti- 
mated cost  of  the  entire  project,  including  drainage,  is  $1,438,000,  an 
average  cost  of  approximately  $37  per  acre. 

No  electric  power  development  is  practicable  in  connection  with 
this  project. 

OCHOCO  FBOJECT. 

This  project  proposes  the  irrigation  of  some  15,000  acres  of  land 
north  of  Crooked  River,  a  tributary  of  the  Deschutes  River,  in  the 
vicinity  of  Prineville.  In  the  reconnoissance  investigations  of  proj- 
ects in  central  Oregon,  referred  to  in  the  eighth  annual  report,  page 
160,  it  was  proposed  to  serve  the  lands  of  this  project,*  or  part  of 
them,  by  storage  at  what  is  known  as  the  Post  Reservoir  site  on  upper 
Crooked  River  kt  the  mouth  of  North  Fork.  It  was  proposed  as 
the  principal  feature  of  this  Crooked  River  storage  to  supply  what 
has  been  referred  to  as  the  north  unit  of  the  Deschutes  project.  The  in- 
vestigation of  possible  development  from  Crooked  River  was  there- 
fore made  as  an  essential  part  of  the  Ochoco  project  investigations 
and  is  included  in  the  published  report  with  the  Ochoco  project. 

It  was  found  more  economical  to  serve  the  lands  of  the  north  unit 
of  Deschutes  project  by  Deschutes  River  water  and  the  Ochoco  proj- 
ect from  Ochoco  Creek,  with  storage  about  6  miles  above  Prineville. 

The  Ochoco  Reservoir  will  have  a  storage  capacity  of  40,000  acre- 
feet,  with  crest  of  spillway  113  feet  above  low  water. 

The  estimated  cost  of  the  project,  without  interest,  is  $51.30  per 
acre.  The  estimated  cost  of  serving  the  same  lands  from  Crooned 
River,  in  connection  with  lands  of  the  north  unit  of  Deschutes  proj- 
ect, is  $83  per  acre. 

The  mean  run-oflf  of  Crooked  River  at  Post  Reservoir  site  is  ap- 
proximately 215,000  acre-feet.  A  dam  raising  the  water  131  feet 
would  provide  a  storage  capacitv  of  260,000  acre-feet,  at  an  esti- 
mated cost  of  $877,000,  or  a  little  less  than  $3.40  per  acre-foot  of 
capacity. 

This  comparatively  cheap  storage  suggested  the  possibility  of 
its  use  to  supplement  low-water  periods  of  lower  Deschutes  River 
for  various  power-development  projects  on  lower  Deschutes  River, 
as  they  would  be  affected  by  the  construction  of  the  Deschutes 
irrigation  project  proposed. 

Investigations  of  Deschutes  River  power  possibilities  have  been 
made  by  the  United  States  Geological  Survey,  the  results  of  which 
appear  in  Water-Supply  Paper  344.  A  study  of  the  economic  ap- 
plicability of  Crooked  Kiver  storage  to  such  power  developments 
shows  that  it  will  not  be  economical  until  a  total  head  of  approxi- 
mately 200  feet  has  been  developed  on  lower  Deschutes  River,  with 
the  assumption  of  a  possible  modified  flow  of  approximately  4,000 
second- feet  minimum  below  the  mouth  of  White  Kiver. 

It  is  concluded  in  the  report  that  the  cost  of  the  project  can  prob- 
ably be  borne  by  the  land  if  interest  charges  on  capital  necessary  for 
construction  do  not  exceed  3  to  4  per  cent. 
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0WYH3SE  FBOJECT. 

Investigations  for  this  project  were  made  in  connection  with  the 
Malheur  project.  It  is  referred  to  at  some  length  in  the  fourth  annual 
report,  pages  303  and  304,  and  in  subsequent  reports  with  the  Mal- 
heur project. 

Extensive  surveys  and  dam-site  investigations  for  this  project 
were  made  in  1904  and  1905.  Since  these  investigations  much  of  the 
irrigable  area  considered  at  that  time  has  been  served  by  electric 
power  pumping  from  Snake  Kiver.  A  revision  of  the  plans  and  re- 
sulting estimates  of  cost  was  therefore  desirable.  Very  extensive 
survej^s  and  investigations  of  dam  sites  were  made  in  tnese  earlier 
investigations,  and  comparatively  little  field  work  has  therefore  been 
necessary  in  the  present  investigations. 

The  Owyhee  River,  which  has  a  greater  run-oflf  than  the.  Malheur 
River,  has  been  considered  at  various  times  as  a  source  of  supply  for 
the  greater  part  of  the  lands  of  the  Malheur  project.  The  rugged 
canyon  of  tne  Owyhee  River,  which  extends  nearly  to  its  mouth, 
makes  impracticable  the  high  diversion  necessary  to  cover  more  than 
a  comparatively  small  area  near  the  Owyhee  River. 

The  development  now  proposed  is  the  irrigation  of  about  18,000 
acres  of  land  lying  on  both  sides  of  Owyhee  River  in  the  vicinity  of 
Mitchell  Butte  and,  in  addition,  the  inclusion  of  possibly  5,000  acres 
now  served  by  one  of  the  higher  lift  pumping  projects  from  Snake 
River. 

Storage  for  the  project  is  to  be  provided  at  Duncan  Ferry  Reser- 
voir site,  on  Owyhee  River,  by  a  dam  just  below  the  mouth  of  Jordan 
Creek.  A  diversion  dam  to  raise  the  water  about  66  feet  is  required. 
In  order  to  reach  some  of  the  higher  lands  and  avoid  the  high  and 
expensive  diversion  which  would  be  required  to  serve  them  by  gravity, 
a  drop  is  proposed  from  the  main  canal  at  Mitchell  Butte  to  lower 
lands  and  this  drop  used  to  serve  the  higher  lands  by  direct-con- 
nected turbine  and  pump.  Water  will  be  carried  to  the  south  side  of 
Owyhee  River  from  main  canal  by  inverted  siphon. 

Duncan  Ferry  Reservoir  will  have  a  capacity  of  100,000  acre-feet 
with  spillway  crest  of  dam  72  feet  above  low  water.  Estimates 
include  capitalization  of  maintenance  and  operation  of  pumping 
plants  and  inverted  siphon.  The  estimated  costs  per  acre  vary  rrom 
$50.50  to  $68.13. 

Construction  of  the  Owyhee  diversion  dam  will  provide  a  head  of 
about  66  feet  which  it  will  be  possible  to  utilize  for  the  development 
of  electrical  power.  Additional  storage  capacity  at  Duncan  Ferry 
reservoir  site  would  be  comparatively  cheap.  The  normal  period 
of  high  water  in  Owyhee  River  is,  however,  very  short,  and  the  storage 
necessary  to  furnish  a  supply  for  power  during  the  long  low- water 
period,  extended  as  it  will  be  with  development  of  the  irrigation  proj- 
ect, makes  the  estimated  cost  of  electric  power  development  $120  or 
more  per  horsepower  for  the  cheapest  development,  probably  about 
1,000  horsepower. 

Report  on  this  project  has  been  published  in  connection  with  that 
for  the  Malheur  project  as  ^'Malheur  and  Owyhee  projects." 
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BOOTTE  BIVEB  VALLEY  PROJECT. 

In  the  earlier  investigations  in  Oregon  by  the  Beclamation  Service 
no  consideration  had  been  given  to  possible  projects  west  of  the 
Cascade  Mountains.  That  part  of  this  area  west  of  the  Coast  Range, 
and  also  a  considerable  part  of  the  west  side  of  the  Cascade  Range 
itself,  has  a  very  high  annual  precipitation^  reaching  in  places  100 
inches  or  more.  The  normal  annual  precipitation  of  the  valleys 
between  the  moimtains  ranges  from  a  little  over  40  inches  in  the 
vicinity  of  Portland  to  less  than  20  inches  in  Rogue  River  Valley, 
and  during  the  growing  season,  even  in  Willamette  Valley,  the 
precipitation  is  less  than  3  inches  per  annum.  Irrigation  is  therefore 
almost  as  essential  to  the  best  agricultural  development  in  this  region 
as  in  the  region  east  of  the  mountains. 

Rogue  River  Valley,  the  name  generally  applied  to  that  portion  of 
Rogue  River  Basin  about  Medford  and  extending  from  Ashland  in 
the  south  to  Tolo  in  the  north,  has  developed  a  high  ^ade  of  apple 
and  pear  orchards.  Occasional  years  of  low  precipitation  with  more 
than  ordinarily  dry  summers  had  brought  about  the  irrigation  of  a 
few  orchards  by  pumping  10  years  or  more  ago.  The  results  from 
these  small  developments  showed  the  value  of  an  irrigation  supply, 
and  about  that  time  the  development  of  a  project  by  private  capital, 
the  Rogue  River  Valley  Canal  Co.,  to  supply  a  part  of  the  valley  hy 
storage  in  Fish  Lake,  was  taken  up.  As  in  the  case  of  so  many  proj- 
ects of  this  character,  however  meritorious  in  the  conception,  accept- 
ance by  the  landowners  has  been  slow. 

In  addition  to  the  project  already  referred  to  a  number  of  alter- 
native or  additional  water  supplies  have  been  proposed  from  time 
to  time,  and  in  order  that  the  entire  situation  might  be  considered 
and  discussed  by  unprejudiced  engineers,  the  Stat<e  engineer  was 
requested  by  the  water  users'  association,  with  the  approval  of  the 
Rogue  River  Valley  Canal  Co.,  to  include  investigation  of  water 
supplies  for  Rogue  River  Valley  as  one  of  the  Oregon  cooperative 
work  projects. 

After  obtaining  assignment  of  certain  undeveloped  water-right 
claims  the  investigations  were  taken  up.  The  project  can  not  be  fully 
described  here,  but  published  reports  of  the  project  are  available.  In 
brief,  the  project  includes  development  of  the  water  supply  approxi- 
mately as  proposed  by  the  Rogue  River  Valley  Canal  Co.  for  that 
part  of  the  valley  referred  to  as  the  Medford  division,  and  the  de- 
velopment of  supply  for  the  Ashland  division  by  storage  in  one  or 
more  of  Buck  Lake,  Hyatt  Prairie,  and  Beaver  Creek  reservoir  sites, 
with  an  alternative  of  development  of  supply  from  streams  on  the 
north  and  west  sides  of  Ashland  Butte.  The  estimated  costs  of  the 
various  supplies  and  alternatives  considered  vary  from  $40  per  acre 
to  $75  per  acre,  exclusive  of  interest  charges. 

There  are  now  two  hydroelectric  power  plants  on  Rogue  River  in 
this  vicinity.  No  further  power  development  appeared  practicable 
nor  seemed  desirable  in  connection  with  irrigation  possibilities  in- 
vestigated. 

The  maximum  storages  considered  at  the  various  reservoir  sites 
are: 

Fish  Lake,  20,000  acre-feet,  with  60-foot  dam. 
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Four  Mile  Lake,  16,500  acre-feet,  with  20-f oot  dam. 
Buck  Lake,  80,000  acre-feet,  with  23-foot  dam. 
Beaver  Creek,  46,000  acre-feet,  with  75-foot  dam. 
Hyatt  Prairie,  20,000  acre-feet,  with  47-foot  dam. 

SILVEB  CBEEK  PBO  JECT. 

Livestigations  of  this  project  were  made  by  the  Keclamation  Serv- 
ice in  1903  and  1904.  (See  third  annual  report,  pp.  471,  472.)  The 
groject  is  within  the  Great  Basin.  Silver  Creek  is  a  tributary  of 
Carney  Lake,  which  in  turn  receives  the  overflow  from  Malheur 
Lake  of  Harney  Valley.  Harney  Lake  has  no  outlet.  There  is  a 
considerable  area  of  attractive  irrigable  land  under  the  project.  The 
reservoir  site  considered  is  also  comparatively  economical.  No  rec- 
ords of  discharge  of  Silver  Creek  were  available  prior  to  the  inves- 
tigation. Subsequent  records  have  shown  the  discharge  to  be  very 
erratic  and  that  there  are  seasons  when  the  total  run-oflf  is  diverted 
to  the  lands  now  cultivated.  For  this  reason  no  further  considera- 
tion was  given  the  project  until  recently.  Bailroad  construction  into 
the  valley  now  makes  it  possible  to  consider  construction  for  hold- 
over storage.  The  surveys  and  earlier  investigations  have  therefore 
been  reviewed,  and  revised  estimates  and  report  prepared.  The  re- 
port is  published  in  connection  with  that  for  Harney  project  as 
"  Harney  and  Silver  Creek  projects." 

Li  the  report  now  made  there  has  been  included  consideration  of 
development  and  use  of  water  supply  from  Warm  Springs,  in  the 
lower  end  of  Silver  Creek  Valley,  from  which  there  is  available  an 
unappropriated  supply  of  probably  15,000  acre-feet,  which  may  be 
used  for  new  development  through  pumping  and  storage.  The  use 
of  Silver  Lake  for  storage  of  this  water  and  also  its  possible  use  in 
connection  with  storage  from  Silver  Creek  itself  have  also  been  con- 
sidered in  this  report.  Silver  Creek  Reservoir  as  proposed  will  have 
a  capacity  of  40,000  acre- feet  with  a  dam  raising  the  water  72  feet. 
The  estimated  cost  of  this  storage  is  $400,000. 

It  is  proposed  to  irrigate  about  12,000  acres  of  the  best  land  in 
Silver  Creek  Valley  not  now  irrigated,  in  addition  to  providing 
storage  for  a  higher  development  or  the  lands  assumed  to  have  more 
or  less  of  a  water  right,  not  to  exceed  12,000  acres.  Five  dollars  "pev 
acre  is  provided  in  the  estimate  for  drainage  of  lands  now  irrigated. 
It  is  assumed  this  will  provide  for  the  most  urgent  needs  in  connec- 
tion with  the  proposed  higher  development  ox  these  lands  with  a 
stored  supply.  The  estimated  cost  for  storage  and  distribution  to 
new  lands  is  $30  per  acre,  and  to  lands  having  prior  water  rights  $20 
per  acre,  including  $5  per  acre  for  drainage. 

No  power  development  is  practicable  in  connection  with  this  proj- 
ect, though  cheap  power,  if  it  could  be  obtained,  would  very  much 
simplify  the  development  proposed  for  the  lower  valley,  where  low- 
lift  pumping  from  Warm  Springs  to  Silver  Lake  is  proposed. 

It  is  concluded  in  the  report  that  the  project  is  feasible  provided 
a  reasonable  agreement  can  be  entered  into  with  prior  water-right 
claimants  covering  supplies  for  new  lands,  that  the  lands  of  the 
proposed  project  not  now  irrigated  be  largely  developed  by  dry  farm- 
ing prior  to  the  completion  of  the  project,  and  that  money  for  con- 
struction be  secured  at  a  low  rate  of  interest,  not  greater  than  6  per 
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cent,  with  no  payment  of  principal  of  construction  cost  during  the 
first  few  years  after  construction  and  with  at  least  20  years  in  which 
to  complete  payments. 

STLVEB  LAKE  PBO JECT. 

Investigations  for  this  project  were  first  made  by  the  Beclamation 
Service  in  1904.  (See  third  annual  report,  pp.  474,  475,  and  fourth 
annual  report,  p.  306.)  Further  reconnoissance  examination  of  this 
project  was  made  in  1908.    (See  eighth  annual  report,  p.  160.) 

Silver  Lake  and  its  drainage  area  are  within  the  Great  Basin. 
The  town  of  Silverlake  is  on  Silver  Creek,  the  main  tributary  of 
Silver  Lake,  about  6  miles  east  of  the  lake.  The  general  elevation 
of  the  region  above  sea  level  is  4,500  feet.  The  mean  precipitation 
at  Silverlake  over  a  period  of  27  years  is  a  little  less  than  11  indies. 
Although  the  growing  season  is  short,  this  is  insufficient  for  crops  ex- 
cept where  water  is  near  the  surface,  especiaUjr  as  comparatively 
little  of  the  precipitation  occurs  during  the  growing  season. 

Silver  Lake  has  no  outlet  except  in  years  of  uiuisually  high  run- 
off, when  the  excess  water  discharges  north  into  Thome  Lake  and 
Christmas  Lake  Valley,  low  portions  of  what  was  once  a  prehistoric 
lake  of  probably  the  same  j^ologic  age  as  Lakes  Bonneville  and 
Lahontan.  The  water  of  Silver  Lake  itself  is  entirely  fresh,  and 
it  is  this  fact,  together  with  the  area  of  low  lands  to  the  north,  that 
induced  the  original  investigations  for  this  project. 

As  the  investigations  have  continued  from  time  to  time  and  a 
better  knowledge  has  been  obtained  of  the  run-off  of  Silver  Creek 
and  tributaries,  other  irrigable  areas  and  other  storage  sites  have 
appeared  more  desirable.  There  had  also  been  considered  in  the 
earlier  investigations  the  possibilitj  of  diverting  water  from  Sycan 
Marsh  of  Klamath  drainage  basm  across  a  low  divide  into  the 
Silver  Lake  Basin.    (See  fourth  annual  report,  p.  306.) 

This  was  therefore  taken  up  in  the  recent  cooperative  work  in- 
vestigation, and  careful  surveys  made  of  Sycan  diversion  possibilities 
and  storage  sites. 

The  project  now  proposed  is  the  diversion  of  a  maximum  of  be- 
tween 500  and  600  second-feet  from  Sycan  Marsh  streams  during 
the  nonirrigating  season  across  the  low  divide  to  Thompson  Valley 
Reservoir  on  upper  Silver  Creek,  the  storage  of  this  water  together 
with  upper  Silver  Creek  run-off  during  nonirrigating  period,  and 
the  use  of  these  waters  to  regulate  and  complete  the  suppnr  for  about 
8,000  acres  now  irrigated,  to  supply  about  16,000  acres  of  new  lands 
in  the  vicinity  of  the  town  of  Silverlake  and  32,000  acres  in  the 
vicinity  of  Fort  Rock;  and  the  possible  development  of  summer 

Eower  on  Silver  Creek  for  use  in  pumping  to  reclaim  part  of  Silver 
lake  bed,  for  pumping  from  ground  water  to  supply  additional 
lands  in  Fort  Kock  Vallev,  and  for  pumping  from  Ana  River 
Springs  for  the  irrigation  or  possibly  20,000  acres  of  land  in  Summer 
Lake  Valley.  This  latter  feature  has  been  considered  in  earlier  in- 
vestigations in  connection  with  Chewaucan  project,  now  being  de- 
veloped by  private  capital  imder  the  Carey  Act.  (See  third  annual 
report,  pp.  473,  474,  and  subsequent  reports.) 

Two  embankments  will  be  required  for  Thompson  Valley  Reser- 
voir; the  main  one  will  be  about  56  feet  high,  raising  the  water 
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approximately  49  feet  to  sj^illway  crest;  the  smaller  embankment 
will  be  about  36  feet  high,  with  top  7  feet  above  spillway  crest.  The 
storage  capacity  provided  by  Thompson  Valley  Reservoir  is  66,500 
acre-feet.  The  estimated  cost  of  this  storage,  including  lands,  is 
$177,725,  or  $2.67  per  acre-foot  of  capacity.  The  net  mean  amount 
of  storage  supply  available  is  estimated  to  be  a  little  over  48,000 
acre- feet ;  the  cost,  therefore,  of  net  storage  supply  available  is  $3.70 
per  acre-foot. 

The  average  estimated  cost  per  acre  of  new  lands  under  the  project 
is  $28.45,  exclusive  of  the  estimated  8,000  acres  having  incomplete 
water  rights,  the  storage  and  regulation  of  natural  flow  for  which 
are  estimated  to  cost  $2  per  acre. 

Other  alternatives  are  discussed  at  length  in  the  published  report. 

The  possibility  of  supplying  the  lands  of  Fort  Eock  and  Christmas 
Lake  Valleys  from  Odell  and  Crescent  Lakes  in  the  headwaters  of 
Deschutes  Biver  was  considered  by  the  Reclamation  Service  in  the 
earlier  investigations.  (See  Odell  and  Crescent  Lakes  project,  third 
annual  report,  pp.  475,  476.)  This  project  is  now  considered  im- 
practicable, and  moreover  the  waters  of  Deschutes  Biver  Basin  can 
be  used  to  bettei:  advantage  on  features  of  Deschutes  project. 

WABNEB  VALLEY  FBOJEGT. 

The  remoteness  of  Warner  Valley  from  railroad  transportation 
made  it  appear  undesirable  to  expend  money  in  investigations  in 
this  region  during  the  earlier  investigations  of  the  Beclamation 
Service.  The  only  reference  to  it  is  in  the  second  annual  ic^port, 
page  438.  Since  that  time  the  railroad  jbas  been  constructed  to  Lake- 
view,  in  Goose  Lake  Valley,  about  30  miles  across  the  intervening 
mountain  ridge  from  Warner  Valley,  and  surveys  for  railway  loca- 
tion through  Warner  Valley  and  Surprise  Valley,  Cal.,  have  been 
made.  Warner  Valley  is  within  the  Great  Basin,  near  the  State  line, 
in  south-central  Oregon.  A  chain  of  lakes  occupies  the  bottom  oi 
the  valley.  By  far  the  larger  part  of  the  run-off  into  the  valley  is 
in  the  southern  end,  and  the  water  surface  of  the  lakes  at  this  end 
is  ordinarily  some  10  feet  higher  than  that  of  the  lowest  lake  at 
the  north  end.  With  the  exception  of  this  latter  lake,  and  perhaps 
the  adjoining  lakes,  the  waters  of  these  lakes  are  fresh. 

Various  plans  have  been  considered  by  the  Warner  Lake  Irriga- 
tion Co.,  a  Carey  Act  company,  for  reclaiming  the  lands  of  the 
valley.  A  large  amount  of  monev  has  been  spent  in  surveys,  but  up 
to  the  summer  of  1915  they  had  been  unsuccessful  in  promoting  the 
project,  and  it  was  proposed  by  the  company  to  turn  over  the  avail- 
able data  to  the  Reclamation  Service  for  use  in  further  investigations 
and  report.  Withdrawals  of  public  land  and  water  have  been  made 
for  the  protection  of  the  investment  by  the  United  States  and  the 
State,  and  further  investigations  have  been  made,  a  report  on  which 
has  been  published. 

Two  lines  of  development  are  naturally  suggested — one,  the  recla- 
mation of  lands  in  the  north  end  of  the  valley  by  development  of 
power  on  Deep  Creek,  the  main  stream  entering  the  valley,  and  pump- 
ing to  higher  lands  of  the  northern  portion  of  the  valley;  the  other, 
the  reclamation  of  the  swamp  lands  of  south  Warner  Valley  by 
drainage  and  pumping  by  the  same  power,  with  incidental  pumping 
for  irrigation. 
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In  the  recent  investigations  a  soil  survey  of  the  valley  indicated  in 
general  that  lands  of  north  Warner  Valley  reclaimed  would  not  be 
so  valuable  as  south  Warner.  The  project  as  now  proposed  is,  there- 
fore, the  drainage  of  approximately  46,000  acres  of  swamp  land  in 
the  valley,  the  irrigation  of  33*000  acres  of  these  lands  in  south 
Warner  Valley  by  gravity  canals,  and  pumping  to  irrigate  27,000 
acres  in  north  Warner  Valley. 

Deep  Creek  has  excellent  power  development  sites  in  its  lower 
courses,  and  an  exceptionally  economical  reservoir  site  at  Big  Valley, 
some  15  miles  above  its  mouth.  It  is  proposed  to  develop  about  2,000 
electrical  horsepower  on  this  stream  for  operating  dredges  during 
construction  and  to  furnish  permanent  power  to  four  pumping  plants 
in  north  Warner  Valley  on  completion  of  the  project 

There  are  evidences  of  extreme  run-oflf  into  the  valley  whidi  an- 
nually inimdates  a  portion  of  south  Warner  Valley  proposed  in  the 
present  project  to  be  reclaimed.  It  is  planned  to  take  care  of  such 
excess  run-off  by  the  storage  at  Bi§  Valley  on  Deep  Creek  referred 
to,  and  in  Coleman  Valley,  which  is  virtually  a  south  extension  of 
Warner  Valley,  receiving  little  or  no  run-off  and  bein^  lower  than 
the  lands  of  south  Warner  proposed  to  be  reclaimed  by  drainage. 
The  storage  capacity  of  Coleman  Valley  without  embankment  and 
without  pumping  is  approximately  60,000  acre- feet.  The  mean  an- 
nual discharge  available  at  Big  Valley  reservoir  ate  is  probably 
50,000  acre-:reet.  Following  is  a  tabulation  of  capacities  of  this 
reservoir  site: 


Depth  (feet). 


Area 
(Bcree). 


Capacity 
(acre-feet). 


Depth  (feet). 


Area 
(acres). 


CapadtT 
acre-feet). 


10 
15. 
20 
25. 


80 
1,220 
2,440 
2,900 
3,200 


400 

3,400 

13,000 

26,600 

41,700 


36. 
40 
46. 
60 


3,360 
3,520 
3,750 
3,840 


58,100 
75^300 
93,600 
112,400 


Storage  capacity  for  100,000  acre-feet  is  provided  in  the  plans  and 
estimates  at  this  site. 

The  estimated  cost  of  this  development  is  $1^726,000,  or  a  little  less 
than  $29  per  acre.  The  elevation  of  the  project  above  sea  level  is 
approximately  4,500  feet.  Notwithstanding  this  high  altitude,  how- 
ever, portions  of  the  valley  now  grow  fruit  successfully,  with  only 
occasional  failure.  ^  It  is  concluded  in  the  report  that  the  mean 
water  supply  for  irrigation  in  Uie  valley  is  something  less  than 
200,000  acre-feet,  that  the  minimum  run-off  may  be  less  than  half 
this  ampimtj-and  that  the  extreme  maximum  may  be  possibly  two  or 
three  tiineskthis  amount;  and  it  is  recommended  that  the  project  be 
regarded  as  a  feasible  project  whenever  the  owners  of  the  lands  under 
it  mdicate  a  desire  to  have  development  undertaken  and  when  rail- 
way transportation  into  the  valley  can  be  assured. 


WHITE  BIVEB  FBOJECT. 


White  Eiver,  a  tributary  of  lower  Deschutes  River,  has  its  source 
in  one  of  the  glaciers  of  Mount  Hood.  It  derives  its  name  from  the 
fine  particles  of  whitish  sediment  carried  (probably  lava  ash)  from 
the  glacier  or  somewhere  in  its  course. 
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No  early  investigations  of  this  project  have  been  made  by  the 
Keclamation  Service,  and  the  present  investigations  consist  of  a  per- 
sonal reconnoissance  only  by  C.  E.  A.  Bennett.  The  report  is  based 
on  this  reconnoissance,  together  with  whatever  other  information 
could  be  obtained,  including  Deschutes  River  power  survey  by  the 
United  States  Geological  Survey.  (See  Water-Supply  Paper  344.) 
White  River  drainage  basin  has  an  area  of  about  350  square  miles, 
generally  forested  in  the  upper  regions.  Run-off  records  are  avail- 
able for  but  four  years.  They  show  a  mean  annual  run-off  of  about 
234,000  acre-feet.  The  annual  precipitation  over  the  irrigable  area 
is  about  14  inches,  with  about  3^  inches  during  the  irrigating  period. 

The  project  proposes  diversion  from  White  River  to  lands  near 
its  mouth,  supplemented  by  storage  in  Clear  Lake,  with  additional 
diversions  on  the  north  side  from  three  minor  tributaries.  The  gross 
irrigable  area  under  the  project  is  approximately  80,000  acres^  with 
net  irrigable  area  estimated  at  40,000  acres.  Storage  capacity  of 
18,000  acre-feet  is  proposed  at  Clear  Lake. 

There  is  a  hydroelectric  power  plant  on  White  River  below  the 
proposed  diversion  which  will  have  to  be  taken  over  for  the  full 
development  of  the  irrigation  project.  The  estimated  cost  of  irri- 
gating 36,000  acres  is  $36  per  acre,  including  purdiase  of  this  power 
plant. 

A  small  amount  of  work  has  been  done  on  a  project  diverting  from 
White  River  by  the  Wapinitia  Irrigation  Co.  In  the  development 
of  a  project  it  will  be  necessary  to  consider  the  water-right  claims  by 
this  company. 

The  conclusions  reached  in  the  report  are  that  the  project  as  out- 
lined will  become  attractive  only  with  the  ffrowth  of  a  demand  for 
irrigation  sufficient  to  make  economically  desirable  the  absorption 
of  all  other  claims  to  the  available  water  .supply. 

Report  on  this  project  is  published  in  connection  with  that  of 
Warner  Valley  project. 

WIMiAMETTE  VALLEY  INVESTIGATIONS. 

Until  comparatively  recently  irrigation  in  the  Willamette  Valley 
has  not  been  considered  by  the  landowners.  Within  the  last  few 
years,  however,  many  individual  farmers  have  irrigated  by  means  of 
pumping  or  diversion  from  small  streams,  and  the  value  of  irriga- 
tion even  in  Willamette  Valley  has  thereby  become  known. 

No  investigations  had  heretofore  been  made  by  the  Reclamation 
Service  in  Willamette  Valley,  but  in  connection  with  the  cooperative 
work  it  appeared  desirable  to  develop  if  possible  the  outlme  of  a 
project  for  future  consideration.  To  this  end  Mr.  D.  S.  Hays  spent 
a  large  part  of  the  season  of  1915  making  reconnoissance  for  possible 
projects. 

Power  development  at  Willamette  Falls,  Oregon  Citv,  has  in- 
creased until  at  this  time  all  of  the  minimum  flow  of  Willamette 
River  is  utilized.  Any  extensive  irrigation  development  in  the  val- 
ley above  will  therefore  require  either  adjustment  with  the  power 
companies  at  Oregon  City  or  storage  to  supply  that  part  of  the 
water  required  for  irrigation  during  the  period  of  low  discharge 
at  Willamette  Falls.    The  reconnoissance  therefore  included  inves- 
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ligations  of  storage  possibilities  on  all  of  the  principal  streams  tribu- 
taiT  to  Willamette  Kiver. 

The  investigations  included,  also,  the  possibility  of  ^ound  water 
supply  for  pumping,  and  the  report  includes  tabulations  of  data 
relating  to  pumping  from  wells.  Reference  is  made  in  flie  report 
to  power  development  possibilities  on  the  North  Fork  of  Santiam 
River  with  storage  at  Marion  Lake,  on  the  upper  reaches  of  Mc- 
Eenzie  River,  including  the  two  existing  and  proposed  power  plants, 
and  on  Middle  Fork  of  Willamette  River  with  storage  at  Waldo 
Lake. 

Some  construction  work  was  done  at  Waldo  Lake  by  the  Waldo 
Lake  Irrigation  &  Power  Co.  some  years  ago,  but  they  appear  to 
have  been  unable  to  further  finance  the  enterprise. 

It  is  estimated  in  the  report  that  a  run-oflf  of  probably  135,000 
acre-feet  can  be  made  availaole  for  storage  in  this  lake,  and  that  this 
supply  alone,  if  used  for  irrigation  and  transmitted  to  the  lands 
under  assumptions  made  as  to  loss  and  necessary  duty,  would  be 
sujBScient  to  irrigate  more  than  100,000  acres  in  Willamette  VallCT. 

Drainage  is  found  to  be  of  probably  more  importance  to  most  of  the 
valley  than  irrigation,  and  must  precede  it. 

It  IS  concluded  in  the  report  that  lands  of  the  valley,  with  drainage 
and  irrigation,  can  be  made  in  general  probably  to  double  their 
yield  in  years  of  ordinary  precipitation ;  that  the  cost  of  diversion 
canal  construction,  without  storage,  for  the  areas  proposed,  will  be 
less  than  the  increased  value  of  the  land  resulting  therefrom;  and 
that  storage  can  be  developed  at  Waldo  Lake  alone  at  a  cost  of  prob- 
ably less  than  $5  per  acre,  sufficient  to  i)ermit  the  irri^tion  of  all 
the  areas  proposed  in  the  report,  without  interference  with  the  power 
supply  at  Oregon  City. 

It  is  also  concluded  in  the  report  that  it  is  inadvisable  to  imder- 
take  to  promote  comprehensive  irrigation  projects  in  Willamette 
Valley  at  this  time,  or  until  small  projects  have  made  clear  to 
everybody  the  value  of  drainage  and  irrigation. 

A  report  on  Willamette  Valley  investigations  is  published  in  con- 
nection with  that  of  Rogue  River  Valley  project. 

COLUMBIA  BIVEB  COOFEBATION,  COLUMBIA  BIVEB  POWEB 

FBOJECT. 

This  project  proposes  the  development  of  hydroelectric  power  at 
Celilo  Falls  on  Columbia  River.  Because  of  the  interest  which  the 
Reclamation  Service  might  have  in  it  through  use  of  cheap  power 
for  pumping  for  irrigation,  funds  for  the  investigation  equal  in 
amoimt  to  the  appropriation  by  the  State  were  allotted  from  the 
reclamation  fund. 

Attention  was  directed  to  the  possibilities  of  developing  large 
water  powers  on  Columbia  River  near  The  Dalles,  Oreg.,  by  a  sup- 
plement to  the  fourth  biennial  report  of  John  H.  Lewis,  State  engi- 
neer of  Oregon,  entitled  "  The  Columbia  Power  Project,"  being  Bul- 
letin No.  3,  dated  January  11,  1913. 

This  report,  addressed  to  Hon.  Oswald  West,  governor  of  Oregon, 
recommended  that  money  be  appropriated  by  the  legislature  for  a 
thorough  investigation  of  one  or  more  specific  projects,  to  the  end 
that  a  comprehensive  water  power  policy  might  be  framed. 
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The  State  legislature,  by  act  of  March  4,  1913  (ch.  374,  General 
Laws  of  Oregon,  1913),  appropriated  the  sum  of  $15^000  for  tiiis 
purpose.  The  fund  was  placed  in  the  hands  of  an  investigating 
committee,  consisting  of  L  N.  Day  and  J.  C.  Smith,  of  the  State 
senate;  J.  D.  Abbott  and  Vernon  A.  Forbes,  of  the  house;  and  John 
H.  Lewis,  State  engineer. 

By  provision  of  this  act  the  committee  was  given  authority  to  enter 
into  a  contract  with  the  State  of  Washington  or  the  Federal  Govern- 
ment, or  both,  for  the  ffp>neral  conduct  of  the  investigation.  Subse- 
Siently,  on  invitation  of  the  committee,  the  Secretary  of  the  Interior 
lotted  from  the  reclamation  fund  an  equal  amount,  $15,000,  for  the 
investigation,  under  a  cooperative  agreement  which  was  executed 
under  date  of  December  12, 1913,  by  E.  G.  Hopson,  supervising  engi- 
neer, on  the  part  of  the  United  States,  and  I.  N.  Day,  J.  D.  Abbott, 
and  John  H.  Lewis  on  the  part  of  the  State.  The  committee  was 
unable  to  obtain  cooperation  oy  the  State  of  Washington. 

Under  the  terms  of  the  agreement  E.  G.  Hopson,  supervising 
engineer,  was  assigned  by  the  Secretary  of  the  Interior  to  supervise 
operations.  On  February  2,  1914,  Mr.  L.  F.  Harza,  of  Portland, 
Oreg.,  was  appointed  project  engineer  for  the  investigation.  Field 
and  office  work  were  under  Mr.  Harza's  immediate  direction.  All 
studies  and  conclusions,  except  as  specified  in  tiie  report  itself,  were 
compiled  and  written  by  Mr.  Ilarza  m  conference  with  E.  G.  Hopson, 
supervising  engineer,  and  O.H.  Ensign,  consulting  electrical  engmeer. 

Briefly,  the  power  project  proposed  is  to  control  the  river  by  means 
of  a  comparatively  low  controlling  weir  and  develop  power  by  suc- 
cessive units  discharging  from  a  broad  forebay  on  the  Washington 
side  of  the  river.  The  flow  of  the  river  varies  from  about  60,000 
second-feet  to  over  1,000,000  second-feet.  The  operating  head  will 
vary  from  a  minimum  of  about  45  feet  under  flood  conditions  to  105 
feet  at  low  water.  The  power  which  can  be  developed  continuously 
24  hours  per  day  throughout  the  year  aggregates  nearly  500,000 
electrical  horsepower,  with  the  practicability  of  developing  large 
amounts  of  additional  power  for  parts  of  the  year. 

On  recommendation  of  Mr.  Hopson,  a  board  of  review  for  the 
report  on  this  project  was  appointed  by  the  Secretary  of  the  Interior. 
This  board  met  at  The  Dalles,  Oreg.,  November  19,  1914,  and  sub- 
sequently at  the  Portland  office  of  the  Eeclamation  Service.  The 
board  of  review  consisted  of  Gen.  W.  L.  Marshall,  consulting  en- 
gineer to  the  Secretary  of  the  Interior;  D.  C.  Henny,  acting  chief 
engineer  of  the  Reclamation  Service ;  Ralph  Mojeski,  consulting  en- 
gineer; and  W.  F.  Durand,  professor  of  mechanical  engineering, 
Stanford  University.  Following  are  extracts  from  the  report  of  this 
board. 

The  principal  technical  problems  center  around  the  following 
features : 

{a)  The  closure  of  the  present  channel ; 

(b)  The  provisions  of  suitable  control  gates  for  flood  conditions; 

M  The  main  power  canal ;  and 

(d)  The  power  house  and  generating  machinery. 

Features  (c)  and  (d)  present  no  problems  of  unusual  difficulty. 
With  regard  to  features  (a)  and  (6),  however,  the  problems  are 
found  to  be  somewhat  beyond  direct  precedent,  both  m  magnitude 
and  character.    It  is  the  judgment  of  the  board  that  the  engineering 
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feasibility  of  the  project  as  a  whole  will  be  determined  by  the  ques- 
tion of  these  two  features,  which  are  viewed  as  the  controlling  en- 
gineering problems.  The  board  is  of  the  opinion,  however,  that  the 
present  resources  of  engineering  art  oflfer  every  reasonable  assurance 
of  a  possible  and  practicable  solution.  The  board  in  the  brief  time 
at  its  disposal  was  not  able  to  make  a  detailed  review  of  the  estimates 
of  cost,  but  indorsed  as  reasonable  the  general  schedule  of  costs  used 
in  the  main  report.  It  concluded  that  the  project  as  outlined  in  the 
main  report  could  be  completed  for  a  sum  which,  including  interest 
during  construction,  might  approximate  $55,000,000. 

Owing  to  insufficient  funds  the  report  was  not  published  under 
Columbia  River  Cooperation,  but  it  has  since  appeared  serially  in  the 
Journal  of  Electricity,  Power,  and  Gas,  of  San  Francisco.  The 
entire  printed  report  under  single  cover  can  be  obtained  from  the 
publishers  of  that  periodical. 

SOTTTH  DAKOTA. 

BOWMAN  PBOJECT. 

This  project  lies  partly  in  North  Dakota  and  partly  in  South 
Dakota.  (See  North  Dakota,  p.  526.)  No  recent  work  has  been  done 
on  this  project. 

XJTAH. 

BEAB  LAKE  PBOJECT. 

This  project  was  discussed  in  the  first  annual  report,  pages  282  to 
287;  in  the  second  annual  report,  pages  475  to  486,  the  project  is  de- 
scribed and  discussed  at  considerable  length  by  G.  L.  Swendsen,  and 
in  the  third  annual  report,  pages  514  to  544,  by  W.  P.  Hardesty. 
Further  reference  to  it  is  made  in  subsequent  annual  reports.  No 
recent  work  has  been  done  on  this  project. 

UTAH  LAKE  PBOJECT. 

This  project  was  referred  to  in  the  first  annual  report,  pages  279 
to  282,  under  "  Utah  Lake  Eegulation."  It  was  discussed  at  greater 
length  by  G.  L.  Swendsen  in  the  second  annual  report,  pages  451  to 
475,  and  in  the  third  annual  report,  pages  494  to  514.  Reference  is 
also  made  to  it  in  subsequent  annual  reports.  No  recent  work  has 
been  done  on  the  project. 

WASHINOTON. 

PALOTTSE  PBOJECT. 

This  project  was  first  referred  to  in  the  third  annual  report,  pages 
112  and  600  to  606.  In  the  fourth  annual  report,  page  345,  results  of 
investigations,  with  estimates  of  cost  and  unfavorable  recommenda- 
tions by  board  of  consulting  en^eers,  are  given.  In  the  fifth  an- 
nual report,  page  292,  reference  is  made  to  investigation  and  further 
recommendation  against  immediate  construction,  by  C.  E.  Grunsky. 

No  further  consideration  was  mven  to  this  project  until  1913,  when 
an  appropriation  was  made  by  the  State  for  further  investigation  of 
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the  project,  and  a  cooperative  agreement  for  this  investigation  was 
entered  into  between  the  State  and  the  Reclamation  Service.  This 
work  has  been  conducted  as  Palouse  cooperative  work. 

At  the  solicitation  of  citizens  of  Whitman  and  Franklin  Counties, 
Wash.,  within  which  the  larger  part  of  the  project,  including  the 
reservoirs,  lies,  the  Legislature  of  the  State  of  Wadiington  at  the 
1912-13  session,  passed  a  bill  authorizing  further  investigation  of 
the  feasibility  of  this  project  and  appropriated  $10,000  for  the  pur- 
pose. On  solicitation  of  the  governor,  cooperation  with  the  Keclama- 
tion  Service  was  proposed,  and  under  date  of  November  18,  1913,  a 
contract  was  entered  into  with  the  Secretary  of  the  Interior  whereby 
a  like  amount  of  $10,000  was  allotted  from  the  reclamation  fund  for 
the  investigations. 

Under  this  agreement  E.  McCulloh  was  assigned  as  engineer  in 
charge  of  the  investigations,  and  active  operation  was  begun  in  De- 
cember, 1913.  Investigations  and  surveys  of  the  larger  part  of  the 
field  had  been  made  by  the  service  in  1902  to  1905.  These  data  were 
made  available  and  saved  the  larger  part  of  what  would  otherwise 
have  been  necessary  to  the  cooperative  investigations. 

The  cooperative  investigations,  besides  reconnaissance  for  alterna- 
tive storage  sites,  included  detailed  surveys  of  Wiedrich,  Ilinchliflf, 
State  Line,  and  Potlatch  reservoir  sites,  the  last  two  sites  being  across 
the  boundarv  in  the  State  of  Idaho.  Examinations  were  also  made  to 
determine  ii  suitable  bodies  of  land  within  the  Palouse  Kiver  basin 
could  be  reached  by  gravity  canals  below  points  of  storage,  and  thus 
save  the  high  expense  of  the  canal  from  Palouse  Eiver  basin  to  the 
irrigable  area  heretofore  considered.    No  such  area  was  found. 

Capacities  of  the  new  reservoir  sites  investigated  are  as  follows : 

Acre- feet. 

Wiedrich  site,  raising  the  water  110  feet 157.  OCX) 

Hinchliff  site,  raising  the  water  82  feet i 22, 0(X) 

State  Line  site,  raising  the  water  35  feet IG,  500 

Potlatch  site,  raising  the  water  65  feet 120.000 

Report  on  the  cooperative  investigations  was  made  by  Mr.  Mc- 
Culloh in  August,  1914.  This  report  was  reviewed  by  a  board  of 
engineers  consisting  of  D.  C.  Henny,  Charles  H.  Swigart,  and  A.  J. 
Wiley  for  the  Reclamation  Service,  and  Marvin  Chase  and  J.  C. 
Ralston  for  the  State  of  Washington.  Their  report  was  made  Oc- 
tober 1, 1914. 

With  some  minor  changes  in  unit  prices  and  some  material 
changes  as  to  estimated  cost  of  land  purchases  for  reservoir  sites, 
the  board's  report  generally  approved  that  by  Mr.  McCulloh.  Or 
the  new  reservoir  sites  investigated,  the  estimated  cost  by  the  board 
for  the  cheapest,  the  Potlatch,  was  $14.50  per  acre-foot  for  90,000 
acre-feet  capacity.  The  cost  per  acre  of  land  irrigated  as  estimated 
by  the  board  was  $100  for  53,500  acres,  with  Washtucna  Reservoir 
alternative.  The  feasibility  of  this  reservoir  site  was  questioned  by 
the  board,  and  the  alternative  with  Potlatch  Reservoir  for  the  same 
irrigable  area  was  $123  per  acre.  This  high  cost  per  acre  was  re- 
garded by  the  board  as  prohibitive  at  this  time. 

The  project  involves  pumping  for  approximately  13,000  acres. 
The  board  found  that  power  development  for  irrigation  pumping 
would  be  advisable  if  the  project  were  feasible,  but  that  power  de- 
velopment for  commercial  uses  in  connection  with  the  project  would 
not  be  practicable. 
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PBIEST  BAPIDS  PBOJECT. 

This  project  was  first  investigated  for  the  Northern  Pacific  Kail- 
way  in  1896.  Briefly,  it  proposes  the  irrigation  of  about  150,000 
acres  in  the  vicinity  of  Priest  Rapids  on  the  Columbia  River,  mc^ly 
by  pumping  with  hydroelectric  power  developed  at  the  rapids.  (See 
third  annual  report,  pp.  609-611 ;  fourth  annual  report,  pp.  342-345 ; 
and  subsequent  reports.)  No  recent  work  has  been. done  on  this 
project 

WYOMING. 

LAKE  DESMET  PBOJECT. 

This  project  is  referred  to  in  the  first  annual  report,  pages  307 
and  308.  It  is  discussed  at  greater  length  in  the  second  annual  re- 
port, pages  517  to  528.  Re^rence  is  also  made  to  it  in  subsequent 
reports.    No  recent  work  has  been  done  on  the  project. 

WYOMING  COOPEBATIVE  WOBX. 

In  the  investigations  in  Colorado  River  Basin  (see  p.  614)  of  water 
requirements  and  storage  possibilities  there  is  involved  the  question 
not  only  of  water  uses  which  have  become  vested  but  of  possible 
future  uses  of  water  in  the  various  States  and  their  relation  to  each 
other,  as  well  as  the  rights  of  Mexico  to  present  and  possible  future 
uses  of  water  by  reason  of  the  Colorado  River  being  an  international 
stream.  It  was  suggested  by  Mr.  Richardson,  who  had  charge  of  the 
Colorado  River  Basin  investigations  in  1914  and  1915,  that  investiga- 
tions as  to  irrigable  areas  within  the  Colorado  River  Basin  in  Wyom- 
ing be  made  a  cooperative  investigation  with  the  State  of  Wyoming. 
Accordingly  a  letter  by  the  director  and  chief  engineer  of  the  Recla- 
mation Service  was  addressed  to  the  governor  of  Wyoming,  under 
date  of  April  8,  1916,  briefly  outlining  the  scope  and  purpose  of  the 
Colorado  River  Basin  investigations  and  proposing  that  the  State 
of  Wyoming  cooperate  with  the  Reclamation  Service  in  that  part  of 
the  work  coming  within  the  State  of  Wyoming.  The  proposal  met 
the  approval  of  the  governor,  Hon.  John  B.  Kendrick,  and  on  June 
1,  1915,  a  cooperative  agreement  was  entered  into  with  the  State  of 
Wyoming  providing  for  these  investigations,  as  referred  to  in  the 
fourteenth  annual  report,  page  323.  The  agreement  was  signed  by 
W.  A.  Ryan,  for  the  Reclamation  Service,  and  by  James  B.  True, 
State  engineer,  approved  by  John  B.  Kendrick,  governor,  for  Wyom- 
ing. It  provided  for  the  expenditure  of  $2,600  each  for  the  purpose- 
of  the  investigation.  The  work  under  the  terms  of  the  agreement 
was  carried  on  under  direction  of  John  F.  Richardson,  engineer. 
United  States  Reclamation  Service,  in  cooperation  with  H.  A.  True, 
jr.,  chief  engineer,  Cary  Act  department,  Wyoming.  In  accord- 
ance with  the  agreement,  investigations  were  made  and  a  general 
report  submitted,  signed  by  Mr.  Richardson  for  the  Reclamation 
Service  and  Mr.  HL  A.  True,  jr.,  for  the  State  of  Wyoming.  The 
agreement  further  provided  that  on  completion  of  the  report  with 
conclusions  and  recommendations  the  report  should  be  reviewed  by 
a  board  of  three,  consisting  of  an  engineer  appointed  by  the  Secre- 
tary of  the  Interior,  one  appointed  by  the  governor  of  Wyoming, 


Digitized  by 


\^oogIe 


544      FIFTEENTH  ANNUAL  REPORT  OF  RECLAMATION  SERVICE, 

and  a  third  to  be  selected  by  the  two  so  appointed.  Inquiry  has  been 
directed  to  the  State  engineer  to  know  what  his  wishes  and  those  of 
the  governor  are  with  respect  to  this  board,  as  there  remain  of  the 
$5,000  fund  provided  less  than  $300  unexpended. 

The  report  is  extensive,  containing  a  number  of  maps  and  tables 
which  can  not  be  given  here.  The  following  statement  gives  the 
probable  mean  run-off,  in  acre- feet,  by  months,  of  streams  in  Colo- 
rado River  Basin  in  Wyoming,  based  on  discharge  measurements  of 
Green  River  at  Bridgeport,  Utah,  extending  over  six  years,  incom- 
plete records  for  five  years  of  little  Snake  River  at  Dixon,  Wyo., 
and  a  few  miscellaneous  measurements  of  Muddy  Creek,  at  Baggs, 
Wyo.: 


January 40, 000 

February 45, 000 

March 95, 000 

April 250, 000 

May 475, 000 

June 650, 000 

July 870. 000 


August 150, 000 

September  _: 95, 000 

October 80, 000 

November 60, 000 

December 40, 000 


Total 2,350,000 


The  estimated  area  of  irrigable  lands  in  Colorado  River  Basin, 
Wyo.,  is  as  follows : 


Cba. 

Estimated  areas  Irrlgatod, 
1915. 

New  areas. 

Total. 

Tffled. 

Untffled. 

Total. 

Acres. 
34,000 
11,800 

Acres. 
347,000 

Acres. 

371,000 

11,S00 

Acres. 

99,700 
l,4i)0,900 

Bottom  IftndR .....  ........  , 

Acres, 
470,700 

Bench  lands 

1,492,700 

Total 

35,800 

347,000 

382,800 

1,580,600 

1,963,400 

Storage-reservoir  sites  in  Colorado  River  Basin,  Wyo.,  exclusive 
of  Flaming  Gorge  site,  the  dam  site  of  which  is  in  Utah,  are  reported 
as  follows: 

Reservoir  sites  above  Green  River  City,  Wyo» 


Stmin. 

Existing  zeser> 
vofis. 

Proposed  reeei^ 

voirs  covered 

by  State  lUings. 

Proposed  reser- 
voirs partly 
covered  by 
State  filings. 

No. 

Capacity 
(acre-feet). 

No. 

Capacity 
(acre-feet). 

No. 

Capacity 
(acnhfeet). 

Bindy ,,, 

1 

17,300 

1 
1 
1 
2 

106,000 
4,030 

11,100 
6,763 

La  Barge 

MlddlePiney 

North  Piney 

1 

4,329 

Green  River 

1 
6 

100,000 

New  Fork 

419,900 

.... 

.  . . 

Total 

2 

21,629 

5 

126,883 

7 

519,900 
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Reservoir  Sites  on  Hams  Fork,  Blacks  Fork,  and  Henrys  Fork, 


stream. 

Ezlstinff  reser- 
vous. 

vota  covered 
by  State  filings. 

Proposed  reser- 
voirs partly 
covert  by 
State  flliiigs. 

No. 

Capacity 
(acre-feet). 

No. 

Capacity 
(acre^i). 

No. 

(Ssa. 

Hanvf  Fork .  — ..,  x ......... , 

1 
3 

1 

70,000 

Blacks  Fork 

1 

18,000 

Ul,773 
M07,000 

Hanr^  Fo'V t ,  r  —  r  

Total 

1 

18,000 

5 

188,773 

ilnUtah. 


FINANCIAL  STATEMENT. 

[Financial  statement  in  detail,  showing  aaaets,  liabilities,  reserves,  and  capital,  ffiven  in 

appendix,  p.  747.] 

Cost  of  secondary  projects  for  fiscal  year  1916  and  cost  to  June  SO,  1916. 


Cost  for 
Arizona :                                                                          fiscal  year  1016. 
Little  Colorado 

San  Carlos 

San   Pedro 

Arizona  cooperative  work,  drilling $83. 06 

Arizona-California : 

Colorado  River 82, 504. 63 

Colorado  River  Basin 

California : 

Owens  Valley 

Sacramento  Valley 

San  Joaquin 

Iron  Canyon  cooperative 85.06 

Pit  River  cooperative 30.25 

Shasta  County  cooperative 410.70 

Lassen  County  cooperative 894.32 

Colorado :  White  River 

Idaho: 

Dubois 

Port  Neuf 

General    investigations 

King  Hill 623. 45 

Montana : 

Cldrks  Fork 

Crow   Reservation 

Lake  Basin 

Madison  River 

Marias 79. 59 

Nebraska : 

South   Platte 

Nebraska  investigations 

Pathfinder  pumping 1, 507. 86 

Nevada :  Walker  River 292. 80 

New  Mexico: 

La  Plata  

Las   Vegas 


Urton  Lake  _. 
•—16- 


Gostto 
June  80, 1916. 

$9,554.88 

24, 829. 51 

2,427.84 

83.96 

48,  710. 00 
83,708.81 

12, 061. 92 
43, 620. 72 
3,  531. 20 
9,  549. 18 
2, 499. 18 
2,290.84 
1, 945. 60 

4. 357. 00 

17, 228. 91 

2. 168. 01 
1, 191. 78 

738.89 

5,581.28 
18,911.96 

7, 103. 26 
10, 729. 09 
18,538.60 

2.877.01 

3, 381.  70 

1,507.86 

18, 696.  87 

28,064.88 

5, 014. 09 

17, 464. 70 
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North  Dakota: 

Bismarck |13, 621. 09 

Little  Missouri 11,933.52 

Neason 17.471.83 

Washburn $1, 20  10, 532. 73 

Bowman    ^-        *  287. 90  2, 948. 74 

Oklahoma : 

Cimarron    _•_ 8. 891. 17 

Red  River 00, 209. 27 

Oklahoma  reconnaissance 400.00 

Oregon: 

Malheur 83. 490. 62 

Central  Oregon 40, 346. 41 

Columbia  River  cooperative 560.00  17,008.51 

Oregon    cooperative    9,490.27  49,979.10 

Texas:  Pecos  River  Investigations 693.80  7,115.47 

Utah: 

Bear  Lake 18. 827. 72 

Utah  Lake 84.049.30 

Prove  Weber 141.35 

Washington : 

Benton *  31. 20  11. 073. 85 

Kittitas 19. 366. 90 

Wapato  36. 465. 77 

Palouse  76. 393.01 

Palouse  cooperative .  28  10. 067. 12 

Priest  Rapids 6. 216. 01 

Wyoming : 

De  Smet 8,917.38 

Wyoming  cooperative 2,345.66  2,345.66 

Miscellaneous  preliminary  investigations 80.488.73 

Gross  cost  to  June  30.  1916 49, 283. 73    1. 021. 667. 69 

Less  revenues  earned  during  construction  period : 

Loss  on  mess-house  operations *  2, 442. 66 

Profit  on  hospital  operations 394.50 

^2.048.16 

Net  cost  to  June  30,  1916 1,023,715.85 

1  Deduct 

Batimated  coat  of  contemplated  worka  of  aecondary  projecta  for  flacal  year  1917, 

Principal  feature:  Estimated  expenditures  during  fiscal  year 

1917,  examination  and  surveys $50,000 
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INDIAN  IBBIOATION  PROJECTS. 

The  Indian  reservations  of  the  United  States  lie  very  largely  in 
the  arid  portion  of  the  country.  Long  before  the  passa^  of  the 
reclamation  act  and  the  resultant  creation  of  the  Beclamation  Serv- 
ice, the  Indian  Service  had  constructed  irri^tion  works  to  water 
the  lands  of  the  Indians  and  encourage  them  in  agriculture.  These 
works  were  generally  on  a  small  scale  and  built  under  the  supervi- 
sion of  the  Indian  agents  and  superintendents,  with  only  occasional 
assistance  from  trained  engineers.  For  their  construction  Congress 
has  annually  provided  the  Indian  Office  with  funds  in  the  Indian 
appropriation  bill. 

The  passage  of  the  reclamation  act  in  1902  brought  the  Interior 
Department  into  the  work  of  irrigation  construction  on  a  much 
larger  scale.  The  Reclamation  Service  was  formed  and  drew  into 
the  service  a  number  of  irrigation  engineers  of  broad  experience, 
building  up  rapidly  an  organization  of  men  trained  in  the  work. 
Meanwhile  the  importance  of  the  Indian  irrigation  work  had  re- 
ceived more  recognition,  resulting  in  the  designation  of  an  Indian 
Irrigation  Service  and  the  appointment  of  a  Chief  Engineer  to 
supervise  its  technical  work. 

Thus  two  bureaus  of  the  Interior  Department  were  simultaneously 
building  and  operating  irrigation  systems — the  Indian  Service  with 
annual  appropriations  in  the  Indian  bill  and  the  Reclamation  Serv- 
ice* on  a  much  larger  scale  under  the  terms  of  the  reclamation  act 
of  June  17,  1902,  appropriating  as  a  reclamation  fund  the  receipts 
from  the  sale  and  disposal  of  public  lands. 

The  opportunity  for  cooperation  under  these  conditions  was  obvi- 
ous, particularly  to  render  available  for  the  work  on  the  Indian 
reservations  the  highly  trained  specialists  of  a  larger  organization, 
and  in  1907  the  Secretary  of  the  Interior  called  for  a  plan  of  future 
cooperation.  This  resulted  in  a  working  agreement  Dy  which  the 
principal  engineers  of  the  Reclamation  Service  were  available  for 
consultation  on  the  Indian  work,  and  the  Chief  Engineer  of  the 
Indian  Irrigation  Service  was  similarly  available  in  connection 
with  the  reclamation  projects.  In  a  few  cases  the  conduct  of  opera- 
tions was  transferred  to  the  forces  of  the  Reclamation  Service.  The 
construction  of  the  smaller  systems  scattered  over  the  many  Indian 
reservations  has  been  carried  on  by  the  Indian  Service  as  before, 
while  in  the  case  of  a  few  reservations  where  larger  operations  were 
contemplated,  the  operations  have  been  conducted  oirectly  by  the 
forces  of  the  Reclamation  Service.  These  forces  have  charge  of  the 
work  on  the  ground  and  report  to  the  Director  of  the^  Reclamation 
Service,  who  advises  the  Commissioner  of  Indian  Affairs  of  details. 
The  Indian  Service  sets  the  general  policy  to  be  followed  and  de- 
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termines  the  rate  of  progress  through  the  medium  of  the  estimates 
for  the  amiual  appropriations  in  the  Indian  appropriation  bill. 

Under  these  arrangements,  in  addition  to  services  of  a  consulting 
nature,  the  Reclamation  Service  has  carried  on  specific  work  by  its 
own  forces  on  the  following  reservations: 

ArizoTia^  Crila  River  (Pima  Indians). — A  flood- water  canal  and  dis* 
tributaries  were  built  and  a  transmission  line  run  from  the  Salt  River 
reclamation  project,  carrying  power  developed  at  Roosevelt  Dam  for 

Dumping  irrigation  water  from  wells  put  down  on  the  reservation, 
'he  forces  en^ged  on  the  Salt  River  project  were  utilized  on  this 
work,  which  is  referred  to  in  previous  annual  reports  under  that 
project. 

Montana^  Black  feet  {Blackfeet  Indians.) — Surveys  and  examina- 
tions led  to  the  tentative  adoption  of  a  project  comprising  five  irriga- 
tion systems  and  upward  of  100,000  acres.  Construction  has  pro- 
ceeded to  a  point  where  about  45,000  acres  can  be  served,  all  allotted 
to  Indians.  The  project  is  described  in  detail  in  former  annual 
reports  and  in  the  following  pages. 

Montana.  Flathead  (Flathead  Indians). — ^Here  a  larger  project 
has  been  taken  up,  embracing  150,000  acres,  and  water  has  been  made 
available  for  63,000  acres.  The  lands  under  the  project  have  been  in 
part  opened  to  settlement  by  whites  under  presidential  proclamation. 
A  detailed  account  of  operations  is  given  in  what  follows  and  in 
previous  annual  reports. 

Montana^  Fort  Peck  (Sioux  Indians). — ^A  project  that  may  em- 
brace 150,000  acres  has  been  initiated  and  actual  construction  done 
sufficient  to  serve  about  12,000  acres,  all  Indian  allotments.  The  work 
done  each  year  has  been  described  in  the  annual  reports  of  the  Recla- 
mation Service  and  the  report  for  the  year  ending  June  80,  1916, 
follows : 

MONTANA,  BLACKFEET  (INDIAN)  PBOJECT. 

J.  B.  Bond,  Project  Manager,  Browning,  Mont. 

LOCATION. 

Ck)unty:  Teton. 

Townships:  31  to  34  N..  Rs.  5  to  10  W.;  29  N.,  R.  8  W.;  30  N.,  Rs.  6  to  9  W.; 
and  35  N.,  Rs.  6  and  7  W.,  Montana  meridian. 

RaUroad:  Great  Northern. 

Railroad  stations  and  estimated  population  January  1,  1916:  Browning,  350; 
Blackfoot,  50;  Bombay;  Seville;  Cadmus;  Glacier  Park,  100;  and  Cutbank,  900. 

WATER  SUPPLY. 

Source  of  water  supply :  Two  Medicine  River,  Cutbank,  Badger,  Birch,  White- 
tail  and  Blacktall  Creeks. 

Area  of  drainage  basins :  1,700  square  miles. 

Annual  run-off  In  acre-feet:  Cutbank  Creek  at  Cutbank  (971  square  miles), 
1906  to  1915,  maximum,  269,000;  minimum,  76,370;  mean,  160,790.  Two  Medi- 
cine River  at  Family  (368  square  miles),  1907  to  1915,  mean,  300,323.  Badger 
Creek  at  Family  (224  square  miles),  1907  to  1915,  mean,  162,640.  Birch  Cre^ 
at  Dupuyer  (155  square  miles),  1907  to  1915,  mean,  106,250. 

AGBICULTUBAL  AND  CLIMATIC  CONBITIOKS. 

Area  for  which  service  is  prepared  to  furnish  water,  season  of  1916:  46,640 
acres. 
Area  under  water-right  applications,  season  of  1915 :  3,247  acres. 
Area  Irrigated  season  of  1916:  Estimated  at  3,000  acres. 


Digitized  by 


Google 


INDIAN  IBBIGATION  PROJECTS.  549 

Length  of  Irrigating  season :  May  1  to  .September  80,  153  days. 

Average  elevation  of  irrigable  area :  3.850  feet  above  sea  level. 

Rainfall  on  irrigable  area,  1900  to  1915,  average,  13.40  inches;  1915,  19.11 
inches. 

Range  of  temperature  on  irrigable  area:  —44*  to  100**  F. 

Character  of  soil  of  irrigable  area :  Principally  rich  sandy  loam ;  some  grav- 
elly loam  and  gumbo. 

Principal  products:  Hay,  grain,  and  vegetables. 

Principal  markets:  Great  Northern  Railway  towns  from  St  Paul  to  the 
Pacific  coast    Local  demand  for  hay  for  stock  feeding. 

LANDS  OPENED  TO  IBBIQATION. 

No  lands  have  been  opened  to  irrigation  by  public  notice.  All  lands  covered 
by  canals  are  allotted  to  Indians. 

GHBONOLOGICAL  SUMMABY. 

Reconnoissance  and  preliminary  surveys  made  in  1907. 
Construction  work  on  the  Two  Medicine  unit  begun  in  July,  1908. 
Construction  of  Two  Medicine  Lake  Dam  begun  in  June,  1911;  completed 
August,  1913. 
Construction  of  the  Badger-Fisher  unit  begun  in  June,  1911. 
Two  Medicine  unit,  73  per  cent  completed,  June  30,  1916. 
Badger-Fisher  unit,  09  per  cent  completed,  June  30,  1916. 
Birch  Creek  unit,  52  per  cent  completed,  June  30,  1916. 
Entire  project,  28  per  cent  completed,  June  30,  1916. 

IBBIGATION  PLAN. 

The  irrigation  plan  of  the  Blackfeet  project  provides  for  five  irrigation  sys- 
tems on  the  Blackfeet  Indian  Reservation,  as  follows :  (1)  The  Cutbank  north 
canal  system  heading  on  the  left  bank  of  Cutbank  Creek  and  supplying  water 
for  20,000  acres  of  land  north  and  east  of  the  creek,  11,000  acres  of  which  are 
outside  of  the  reservation;  (2)  the  Cutbank  south  canal  system  heading  on 
the  right  bank  of  Cutbank  Creek  and  supplying  water  for  18,000  acres  of  land 
near  Carlo w  and  Seville  stations  on  the  Great  Northern  Railway ;  (3)  the  Two 
Medicine  canal  systems,  diverting  from  the  left  bank  of  the  Two  Medicine 
River  and  supplying  water  through  the  North  Branch  can^l,  the  Spring  Lake 
Reservoir,  and  the  South  Branch  canal  to  48,000  acres  of  land ;  (4)  the  Badger- 
Fisher  canal  system  diverting  water  from  the  right  bank  of  Badger  Creek, 
supplying  watei  direct  through  a  feeder  canal  to  3,000  acres  of  land  on  the 
Piegan  Flats  and  through  the  Four  Horns  supply  canal  and  reservoir  and  the 
Fisher  canal  to  30,000  acres  of  land  between  Badger  and  Birch  Creeks;  and  (5) 
the  Birch  Creek  canal  system,  diverting  from  the  left  bank  of  Birch  Creek,  and 
supplying  water  to  3,500  acres  of  land  between  Birch  and  Blacktail  Creeks. 
The  United  States  claims  all  waste,  seepage,  spring,  and  percolating  water  aris- 
ing within  the  project,  and  proposes  to  use  such  water  in  connection  therewith. 

The  irrigable  lands  of  the  project  are  located  in  general  in  the  southeastern 
portion  of  the  Blackfeet  Indian  Reservation,  adjacent  to  the  north  bank  of  Cut- 
bank  Creek  and  between  Cutbank  Creek  and  Birch  Creek.  Of  the  above  irriga- 
tion plan  the  first  development  of  the  Two  Medicine  canal  system  is  completed, 
including  36  miles  of  main  canals,  with  headworks  and  other  structures  and  a 
complete  distributing  system,  with  structures  to  deliver  water  to  approximately 
24,000  acres  of  land.  A  storage  reservoir  has  been  completed  at  Lower  Two 
Medicine  Lake  to-furnish  a  maximum  storage  of  16,000  acre-feet  of  water  for 
this  unit.  On  the  Badger-Fisher  unit  a  small  canal  diverts  water  from  Badger 
Creek  direct  to  approximately  3,000  acres  of  the  Piegan  Flats.  A  supply  canal 
12  miles  long,  delivering  water  to  Four  Horns  Reservoir,  has  been  completed. 
Temporary  controlling  works  to  Four  Horns  Lake  have  been  completed,  making 
available  a  reservoir  of  4,000  acre-feet  capacity.  Water  from  this  storage 
follows  the  natural  channel  to  Blacktail  Creek,  from  which  it  is  diverted  into 
the  Fisher  canal,  designed  to  Irrigate  about  30,000  acres  of  the  Fisher  Flats. 
The  Fisher  canal  is  completed  both  as  to  excavation  and  structures  to  the  end, 
at  mile  30.  Excavation  of  the  lateral  system  is  also  completed  to  cover  about 
20,000  acres  of  allotted  land.  The  larger  structures  on  the  canal  system  are 
completed,  and  the  smaller  structures  will  be  built  as  needed.  The  Birch  Ore^ 
canal  Is  completed  to  the  end  of  mile  6.  Work  of  the  immediate  future  in- 
dudes  the  construction  of  a  few  small  structures  on  the  Fisher  distribution 
system,  the  construction  of  the  Birch  Creek  distribution  system,  and  the  enlarge- 
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ment  of  a  portion  of  the  Two  Medicine  canal.    No  work  has  been  done  on  the 
Gntbank  unit 

STJMMABY  OF  QBNEBAL  DATA  FOB  BLAGKFEET  PROJECT  TO  JITNE 

30,  1916. 

Areas: 

Irrigable  acreage  when  project  is  complete 122, 500 

Public  land  entered,  June  30,  1916  (acres) 11,000 

Public  land  withdrawn,  June  30,  1916  (acres) 50,100 

Indian  land,  June  30,  1916  (acres) 61,400 

Acreage  service  could  have  supplied  season  of  1915 26, 640 

Addition  in  fiscal  year  1916 20, 000 

Estimated  addition  in  fiscal  year  1917 4, 000 

Estimated  acreage  service  can  supply  July  1,  1917_^ 50,640 

Acreage  actually  irrigated,  season  of  1915 1, 618 

Acreage  cropped  under  irrigation,  season  of  1915 1, 822 

Crops: 

Value  of  irrigated  crops,  season  of  1915 $17, 038. 55 

Value  of  irrigated  crops  per  acre  cropped 12. 90 

Finances : 

Estimated  cost  of  completed  project $3, 500, 000. 00 

Total  construction  cost  to  June  30,  1916 $980, 147. 39 

Per  cent  complete  June  30,  1916 28 

Appropriation  for  fiscal  year  1917,  total $25, 000. 00 

Allotment  for  construction,  fiscal  year  1917 $52, 583. 05 

Estimated  per  cent  complete  June  30,  1917 30 

Announced  construction  charges  per  acre (*) 

Unexpended  balance,  1915  appropriation $7,850.35 

Appropriation  fiscal  year  1916 50, 000. 00 

Total   appropriation $57, 850. 35 

Expenditures  during  fiscal  year  chargeable  to  1916  appro- 
priation— 

Disbursements $27, 310. 80 

Registered  liabilities  chargeable  to  1916  ap- 
propriation       2, 956. 50 

: 30, 267.  30 

Unencumbered  balance  July  1,  1916 27, 583. 05 

HISTOBY  OF  CONSTBUCTION  AND  ENQINEEBIKa  FBATUBES. 

In  accordance  with  instructions  of  the  Secretary  of  the  Interior 
and  the  agreement  of  March  8,  1907,  between  the^  Commissioner  of 
Indian  Affairs  and  the  Director  of  the  Reclamation  Service,  topo- 
graphic surveys  of  irrigable  lands  and  canal  location  surveys  were 
begun  by  the  Keclamation  Service  on  the  Blackfeet  Indian  Keserva- 
tion  in  August,  1907.  In  July,  1908,  oonstruction  work  was  begun 
on  the  Two  Medicine  main  canal.  This  canal  is  designed  to  carry 
350  second- feet.  For  the  first  development  the  canal  was  constructed 
for  100  second-feet  capacity,  with  the  intention  of  enlarging  it  when 
the  demand  for  additional  water  justified  the  expenditure.  The  con- 
struction of  the  main  canal  and  structures  for  the  first  development 
and  a  lateral  system  to  irrigate  about  24,000  acres  was  completed  in 
the  faU  of  1911. 

Surveys  for  Two  Medicine  Lake  storage  were  begun  in  the  fall  of 
1909.  Construction  of  the  Two  Medicine  Lake  Dam  was  started  in 
July,  1911,  and  was  completed  for  16,000  acre-feet  storage  in 
August,  1918. 


^Not  announced. 
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Location  surveys  for  the  Badger-Fisher  unit  were  begun  in  April, 
1911.  Construction  of  the  Badger-Fisher  canal  system  began  in 
June,  1911.  The  constructi(m  work  is  still  in  progress.  Up  to  June 
80, 1916,  main  canals,  structures,  and  laterals  had  been  completed  for 
about  22,000  acres. 

Construction  of  the  outlet  works  for  Four  Horns  Lake  Beservoir, 
to  supply  water  for  the  Badger-Fisher  uni^  was  begun  in  September, 
1914,  and  was  completed  for  the  ifirst  development  of  4,000  acre-feet 
storage  in  Au^st,  1915. 

On  the  Birdi  Creek  unit  construction  was  begun  in  August,  1915, 
and  is  still  in.  progress.  The  head  works,  6  miles  of  main  canal,  and 
distribution  system  for  1,000  acres  of  land,  have  been  completed. 

GONSTBUCnON  DUBINa  FISCAL  YEAB. 


Badger-Fiahtr  umt. — ^The  excavation  of  the  outlet  of  the  Four 
Horns  Beservoir  and  the  construction  of  temporary  wooden  control- 
ling works  to  provide  4,000  acre-feet  of  storage  were  completed.  The 
chute  drop  at  station  1585  of  Fisher  canal  was  completed.    On  the 


Four  Horns  supply  canal  the  wood-stave  siphon,  62  mches  in  diam 

'     ,"'  feet "  ■        ■ 

constructed* 


eter  and  1,030  feet  in  leo^gth,  with  concrete  inlet  and  outlet,  was 


Biroh  Creek  umt. — On  the  Birch  Creek  unit  6  miles  of  main  canal, 
concrete  headworks,  wasteway,  4^  miles  of  laterals,  and  a  number  of 
minor  structures  under  this  system  were  constructed. 


SUBVEYS. 

Meander  surveys  of  Four  Horns  Beservoir  and  Two  Medicine  Lake 
were  ccxnpleted. 

BGOKOMIES  OF  GOVEBNMliNT  WORK. 

All  of  the  construction  work  on  the  Blackfeet  project  has  been  per- 
formed by  Government  forces,  principally  with  Indian  labor  and 
teams,  so  that  comparison  with  contract  work  can  not  be  made. 

OPERATION  AND  MAINTBNAHGE. 

The  Two  Medicine  and  Piegan  canals  were  operated  during  the 
season  of  1915,  and  a  total  of  1,618  acres  were  irrigated.  The  Two 
Medicine  canal,  the  Piegan  canal,  the  Badger-Fisher  system,  and 
the  Birch  canal  are  in  operation  this  season.  About  3,000  acres  are 
under  cultivation.  On  account  of  the  excessive  rainfall  and  cool 
season,  very  little  irrigation  has  been  necessaiy. 


HistoriciU  review,  Blackfeet  profeoU 


Item. 


1913 


1018 


1014 


1016 


1016 


A«rwg«  for  whUh  the  servlot  was  prtpared  to  for- 

niBhwAlff 

Acnac*  irrigated 

lUlaB  of  eanal  operated 

Water  diverted  (aore-feet) 

Water  delivered  to  land  (acre-feet) 

PeraeraoflandifTlsatedCaoie-feet) 


94,000 


96,040 


35 

8,650 

41 


700 


96,640 
676 

16,380 
4,430 


96,640 

1,618 

66 

8,354 

1.970 

L88 


46,640 

>8,000 

143 


1  Estimated. 
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SBTTLEMXHT. 

Land  under  the  project  has  not  yet  been  opened  for  settlement. 
About  55,000  acres  nave  been  allotted  to  Indians,  but,  except  in  a 
few  cases,  have  not  been  settled  upon  by  them  or  farmed* 

SeMemmU  data,  Blackfeet  proieot. 


Item. 


TotalniimlMroflluiiifonptojMt 

Population 

Momber  of  Irri^tad  fanns 

Operated  by  owners  or  managers — 

Operated  by  tenants 

Popalatkm 

Number  of  towns. 

Population 

Total  population  In  towns  and  on  fanns . 

Number  of  schools 

Number  of  churches — 

Number  of  banks 


1912 


8,000 
I}) 


4 

80O 

800 

1 

2 


1018 


8,000 


4 

800 

800 

1 

2 


1014 


8,000 

K 

13 


40 
4 
300 
840 
1 
8 


1015 


1916 


8,000 

3.000 

^). 

rt 

18 

38 

10 

83 

8 

80 

153 

4 

4 

376 

1,425 

425 

1,578 

1 

6 

3 

8 

1  Not  opened. 
PBIKCIPAL  CBOPa 

The  principal  crops  are  hay,  small  grain,  and  vegetables.  Tim- 
othy, alfalfa,  oats,  flax,  barley^  winter  and  spring  wheat,  potatoes, 
and  roots  do  very  well  when  ffiven  the  proper  care.  Unusual  rain- 
fall in  1915  and  1916  has  made  irrigation  much  less  necessary  than 
usual.  On  account  of  the  lar^e  amount  of  summer-grazing  area 
immediately  adjacent  to  the  irrigable  lands,  the  raising  and  feeding 
of  cattle,  sheep,  and  horses  will  be  the  most  profitabfo  industry  in 
connection  witn  the  development  of  the  project. 

Crop  report,  Blackfeet  (Indian)  project^  Montana,  1915. 


Area 
(acres). 

Unit  of 
yield. 

Yields. 

Values. 

Crop. 

Total. 

Average 
per  acre. 

Per  unit 
of  yield. 

Total. 

Per  acre. 

Alfalfa 

52 
11 

tons 

Bushels... 

96 
821 

1.9 
29.0 

87.00 
.60 

8686 

161 
1,820 
7^,829 

1,006 

'406 

2,986 

2,690 

813.30 

Barley 

14.50 

Garden              

33 

40.00 

Oats 

576 

18 

32 

187 

413 

Bushels... 

...do 

Tons 

Bushels... 
Tons 

19,573 

1,676 

68 

8,916 

538 

84.0 
93.0 

1.8 
21.0 

1.8 

.40 
.60 

7.00 
.75 

6.00 

13.60 

Potatoes 

55.80 

Timothy 

12:60 

Wheat 

15.76 

Wild  hay 

6.50 

Totaloropped  acreage. 

1,822 
290 

Total  and  average 

17,084 

12.90 

Areas. 

Acr«. 

Farms. 

Percent 

of 
project. 

Xrrlcated.nocrop: 

rail  plowing 

Irrigable  area  farms  rep 
Irrigated  area  farms  reP 
Under  water-right  appll 
Cropped  ar^  f Amu  niTx 

orted 

8,247 
1,618 
1,618 
1  822 

88 
88 
83 
88 

12 

orted 

7 

cations 

)rted 

.  .     7 
5 

Total  Irrigated  acreage 

1,618 
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[Flnandal  strntement  in  detail,  showing  assetB,  Uabilitief,  reserves,  and  capital,  given  In 

appendix,  p.  760.1 

Feature  comU  of  Blackfeet  project^  to  June  SO,  1916. 


Features. 


SubfM- 
tore. 


Prindpal 
feature. 


Examination  and  snrrsys. 

Storage  s]r8tem: 

PreUminary  survey  and  designs.  Spring  Lake  IUmisi  voir 

Preliminary  survey  and  designs,  Badger  Creek  Reservoir 

Preliminary  survey  and  designs,  Four  Horns  Reservoir 

Preliminary  survey  and  designs.  Lower  Lake,  Two  Medislne  Biierv  olr . . 

Preliminary  survey  and  designs,  Middle  Lake,  Two  Medloins  Reservoir. 

Preliminary  and  general  work 

Two  Medicme  Dam 

Four  Horns  Reservoir 

Buildings,  Two  Medicine  Lake 

Administrative  general  expense 


Canal  system: 

Preliminary  and  general  work 

Blaoktail  diversion. 

Badcer  feeder  canal  headworks 

Blron  Creek  canal  headworks 

Two  Medicine  unit  headworks  structure 

Two  Medicine  main  canal,  divisionl 

Two  Medidne  mala  canal,  division  2 

Fisher  mftl"  canal 

Badeer-Flsher  feeder  canal 

Bircn  Creek  main  canal 

Steel  flume^  station  193,  Fisher  main  canal 

Steel  flume,  station  230,  Fisher  main  canal 

Steel  flume,  station  1938,  Two  Medicine  main  canal 

Sprhig  Creek  Canyon  flume,  station  377 

Spring  Creek  Canyon  flume,  station  97 

Spring  Creek  Canyon  flume,  station  164 

whitetail  Creek  crossing  siphon 

Sluiceway  and  drop,  station  316.  division  1,  Two  Medicine  main  canal. . 

Turnouts  and  checks.  Two  Medicine  unit 

Badger-Fisher  drops 

Tlmoer  wasteway,  station  7134,  division  l/Two  Medicine  main  canal.. , 
Timber  wasteway,  station  316,  division  1,  Two  Medicine  main  canal.. . . 

Wasteway,  s  tat  ion  322,  Fisher  main  canal , 

Wasteway,  station  801.  Fisher  main  canal 

Wasteway.  Fisher  mam  canal 

Timber  culverts,  division  1,  Two  Medicine  main  canal 

Timber  culverts,  division  2,  Two  Medicine  main  canal 

Timber  culverts,  Badger-Fisher  feeder  canal 

Concrete  culverts  under  Greet  Northern  Railway  tracks 

Concrete  culverts,  Fisher  main  canal 

Undistributed  cost  of  plant  to  June  30, 1916 

Headquarters  camp  oonstruetian 

Administrative  general  expense 


Lateral  system: 

Preliminary  and  general  work,  Birch  Creek  distribution  system — 
Preliminary  survey  and  design,  Two  Medicine  distribution  system. 
Preliminary  survey  and  design,  Fisher  canal  distribution  system. . . 
Preliminary  survey  and  design,  Plegan  canal  distribution  system . . 

Birch  CreeK  laterals  and  sublaterals 

Flat  bottom  laterals.  Fisher  canal  distribution  system 

V  ditch  laterals,  Fisner  canal  distribution  system 

Lateral  construction,  type  A,  Fisher  canal  distribution  system 

Lateral  construction,  type  B,  Fisher  canal  distribution  system 

Turnouts  and  checks,  Fisher  canal 

Turnouts,  lateral  K,  Fisher  canal 

Turnouts,  double-barrel  24-lnch.  Fisher  canal 

Turnouts,  single-barrel  18-inch,  Fisher  canal 

Drop,  lateral  K,  station  0,  Fisher  canal 

Drop,  lateral  K,  station  07,  Fisher  canal 

Drop,  lateral  ^  station  186,  Fisher  canal 

Drop,  lateral  g  stations  97  and  187,  Fisher  canaL 

Drop,  lateral  S^  station  M76,  Fisher  canaL 

Drop,  station  NO,  Fisher  main  canal 

Culverts,  Plegan  distribution  system •. 

Administrative  general  expense  „ 


$1,M2.68 

310.93 

1,344.64 

8,067.18 

670.07 

128.36 

184,840.96 

11,406.37 

3,516.08 

64.06 


37,053.07 

0,136.64 

6,067.16 

3,308.70 

16,767.66 

313,354.00 

45,433.60 

130,303.70 

00,148.16 

7,706.76 

1,066.73 

5,381.60 

1,345.10 

3,808.86 

616.67 

600.31 

18,88L77 

610.73 

14,741.08 

37.37 

1,198.56 

1,382.00 

1,050.67 

1,62L74 

834.43 

4,605.54 

2,100.60 

2,816.38 

3,400.93 

6,207.91 

6,535.73 

2,565.82 

255.80 


48.56 

12,103.91 

8,088.83 

16,432.00 

606.73 

28,718.35 

10,971.20 

12,648.30 

6,280.01 

2,873.63 

1,500.68 

167.13 

86a  86 

8,002.78 

2,666.88 

8,136.60 

836.83 

8,667.57 

8,786.08 

881.11 

178.01 


85.33^34 


157,108.10 


643,606.16 


110,430.07 
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Feature  casts  of  Blackfeet  project,  to  June  30,  idi 5— Continued. 


Fofttora. 


featora. 


Trnmanmi  improvvDunti  and  land: 

Bufldlius,  all  units 

Roads,  Fish«r  canal  distribution  system. 

Roads,  Two  Madioine  division 

Roads,  Piagan  distribation  systom 

Walls,  Two  Medicine  division 


Telapbone  system 

Operation  and  maintenance  daring  constroctlon  (water-rental  basis) . 
Puntaooomit 


Oroas  cost  of  ooDstruction  of  proieot  to  Imie  30, 1Q16. 
Lass  revenues  earned  during  ooDstnictlon  period: 

Rental  of  buildings 

Rental  of  telaphooes  and  tolls 

Contractors' Irelght  reltmds 

Other  revenues,  unclassifled 

Profit  on  mess^iouse  operations 

Profit  on  mercantile  ston  operations 

Profit  on  hospital  operations 


Net  oost  of  ooostructioo  of  project  to  June  80, 1016. , 


880.66 

714.60 

86.04 

7.60 

7,0fiai6 

18,055.09 

638.33 


138,600.00 
8,388.30 

38,6eaoo 

1,348.61 


081,806^  00 


39,183.87 


063,364.10 


Estimated  oost  of  contemplated  work,  Blackfeet  project,  durinff  fiscal  year  1917. 


Features. 


Subfeature. 


Principal 
foatura. 


Extminfttlon  and  surveys: 

Stream  ganging 

Lateral  location 


Canal  system: 

Two  Medinina  Canal,  main  canal—  . 

Bzcavtttion 

Revetment 

r  Canal,  drops,  chutes,  and  checks— 

Concrete 

Backfill 


Lateral  system: 

Laterals  and  sublatarals,  excavation . 
Minor  structures 


Pinnaneat  improvements  and  land: 

Purchase  of  right  of  way  and  improvements,  Two  Medidna  Lake  Reservoir. 
Purdiase  of  land  for  canal  riders' headquarters 


Telephone  system:  Maintenance  and  repair  of  telephone  lines 

Operation  and  maintenance  during  construction  (water-rental  basis): 

Development 

Operation 

Maintenance 


Hospitals... 
Total. 


8800.00 
700.00 


0,796.75 
3,000.00 

730.00 
60.00 


3,113.00 
4,344.80 


23,40a00 

3oaoo 


300.00 
3,160.00 
4, 46a  00 


81,600.00 

11,678.78 
6,466.80 


33,600.00 
600.00 


6,800.00 

1,600.00 

46a  00 
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HONTANA,  FLATHEAD  (TSmUS)  PB07ECT. 

B.  F.  Tabob,^  project  manager,  St  Ignatius,  Mont 
LOCATION. 

Counties:  Flathead,  Missoula,  Sanders. 

Townships :  15  to  25  N.,  Rs.  17  to  25  W.,  Montana  meridian. 

Railroad:  Northern  Pacific. 

Towns  and  estimated  population,  June  30,  1016:  Evaro,  75;  Arlee,  200; 
Ravalli,  125;  Dixon,  250;  Perma,  35;  Camas,  50;  Dayton,  100;  Big  Arm,  75; 
Poison,  1,700;  St  Ignatius,  225;  Ronan,  475;  and  Hot  Springs,  150. 

WATER  SUPPLY. 

Source  of  water  supply:  Flathead,  Jocko,  and  Little  Bitter  Root  Rivers; 
Mud,  Crow,  Post,  Mission,  Dry,  Finley,  Agency,  Big  Knife,  Valley,  and  Falls 
Creeks;  and  about  00  smaller  streams. 

Area  of  drainage  basin :  8,000  square  miles. 

Annual  run-off  in  acre-feet  of  Flathead  River  at  Poison,  1908  to  1915 :  Mazi* 
mum,  9,740,000;  minimum,  5,883,000;  mean,  8,070,555. 

AGBICULTURAL  AND  CLIMATIC  CONDITIOK& 

Area  for  which  the  service  is  prepared  to  supply  water,  season  of  1916: 
63,000  acres. 

Area  under  water-rental  applications,  season  1916  (to  June  30) :  16,994  acres. 

Length  of  irrigating  season :  May  1  to  September  30,  153  days. 

Average  elevation  of  irrigable  area :  3,000  feet  above  sea  level. 

Rainfall  on  irrigable  area:  At  St  Ignatius  (Mont)  station,  1909  to  1915, 
average,  17.37  inches ;  probably  less  on  average  Irrigable  area. 

Range  of  temperature  on  irrigable  area :  —  30**  to  96**  F. 

Character  of  soil  of  irrigable  area :  Varies  from  light  sandy  loam  to  heavy 
clay. 

Principal  products :  Grain,  hay,  vegetables,  fruit  and  cattle. 

Principal  markets :  Missoula,  Butte,  and  Anaconda,  Mont,  and  other  mining 
and  lumber  towns  and  camp's. 

LANDS  OPENED  FOB  IBBIGATION. 

Dates  of  public  notices  and  orders :  Proclamation  of  the  President  May  22, 
1909,  opened  lands  to  filing  under  certain  rules  as  to  registration,  etc.,  first  filing 
to  be  May  2,  1910. 

Location  of  lands  opened :  Tps.  17  to  24  N.,  Rs.  19  to  24  W.,  Montana  meridian. 

Present  status  of  irrigable  area  opened:  About  49,600  acres  have  been 
entered;  400  acres  open  to  entry;  97,000  acres  in  private  ownership,  mostly 
Indian  allotments  held  under  trust  patents ;  5,000  acres  of  State  lands. 

Limit  of  area  of  farm  units :  160  acres ;  average  irrigable,  about  40  acres. 

Duty  of  water:  Works  will  provide  about  1.5  acre-feet  per  acre  per  annum 
at  the  farm. 

Building  charges:  Not  fixed. 

Annual  operation  and  maintenance  charges:  $1  per  acre-foQt;  minimum 
charge,  $1  per  acre,  1916. 

CHBONOLOGIGAL  SUMMARY. 

Reconnoissance  and  preliminary  surveys  begun  In  1907. 
Construction  authorized  and  first  appropriation  made  by  act  of  Congress 
approved  April  30,  1908. 


*Died  AQgnBt  20,  1916.     F.  T.  Crowe  appointed  project  manager. 
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Irrigation  in  Jocko  and  Mission  divisions  begun  in  1910. 
Irrigation  in  Post  division  begun  in  1911. 
Kicklnghorse  feeder  canal  completed  in  1912. 
Irrigation  in  Poison  and  Pablo  divisions  begun  in  1913. 
Entire  project  26.1  per  cent  completed  ^une  30,  1916. 

IBBIGATION  PLAN. 

Tbe  Irrigation  plan  of  the  Flathead  project  provides  for  the  irrigation  of 
about  152,000  acres  of  land  in  various  parts  of  what  was  the  Flathead  Indian 
Reservation,  water  being  diverted  from  creeks  and  rivers  rising  in  the  Mission 
Mountains  and  conducted  by  canals  directly  to  the  land  and  to  reservoirs  for 
the  storage  of  flood  waters.  About  12  reservoirs  will  be  constructed.  Some  of 
these  are  lakes,  the  capacity  of  which  will  increase,  and  others  natural  basins, 
which  will  require  only  the  building  of  embankments  at  low  points.  The  water 
supply  will  be  supplemented  when  necessary  by  pumping  from  Flathead  Lake. 
Irrigable  tracts  on  the  Jocko,  Mission,  Post,  Pablo,  and  Poison  divisions,  which 
contain  the  largest  percentage  of  irrigable  land  allotted  to  the  Indians,  have 
been  selected  for  the  flrst  development.  The  United  States  claims  all  waste, 
seepage,  spring,  and  percolating  water  arising  within  the  project  and  proposes 
to  use  such  water  in  connection  therewith. 

The  following  principal  features  have  been  completed :  A  distribution  system 
covering  approximately  8,500  acres  in  Jocko  Valley,  taking  water  from  Jocko 
River  and  tributaries;  a  distribution  system  covering  about  6,600  acres  and 
taking  water  from  Mission  Creek;  a  distribution  system  lying  below  Kicklng- 
horse Dam  site,  covering  about  2,000  acres;  a  distribution  system  lying  under 
the  Nineplpe  Reservoir,  covering  about  21,500  acres,  which,  together  with  the 
previous-mentioned  tract,  takes  water  from  Post  Creek  and  tributaries;  a  dis- 
tribution system  taking  water  from  Crow  Creek  for  about  2,000  acres  in  Moiese 
Valley;  a  distribution  system  under  Pablo  Reservoir,  taking  water  from  Post, 
Crow,  and  Mud  Creeks  for  about  21^200  acres ;  and  a  distribution  system  taking 
water  fronj  the  last-named  creeks  for  about  1,200  acres  near  Tolson.  Two 
storage  reservoirs  have  been  constructed — Pablo  Reservoir  for  5,000  acre-feet 
and  Nineplpe  for  5,000  acre-feet.  Canals  have  been  dug,  but  structures  are 
incomplete  for  an  additional  area  of  about  15,000  acres.  Contract  has  been  let 
for  the  major  part  of  this  structure  work.  The  Pablo  Feeder  Canal  has  been 
built  from  2  miles  south  of  Post  Creek  to  Pablo  Reservoirs,  a  distance  of  about 
29  miles,  picking  up  the  waters  of  all  streams  flowing  from  the  mountains. 

SUMMABY  OF  QENEBAI.  DATA  FOB  FLATHEAD  PROJECT  TO  JXTTSTE 

30,  1916. 

Areas: 

Irrigable  acreage  when  project  is  complete 152, 000 

Public  land  entered  June  30,  1916  (acres) 47,000 

Public  land  open  to  entry  June  30.  1916  (acres) 500 

Public  land  withdrawn  June  30,  1916  (acres) 7,  500 

State  land  June  30,  1916  (acres) 11,000 

Indian  land  June  30,  1916  (acres) 85,010 

Private  land  June  30,  1916  (acres) 990 

Acreage  service  could  have  supplied  season  of  1915 52,400 

Addition  In  fiscal  year  1916 13, 600 

Estimated  addition  In  fiscal  year  1917 28, 700 

Estimated  acreage  service  can  supply  July  1,  1917 94, 700 

Acreage  actually  Irrigated,  season  of  1915 l__  3,242 

Acreage  cropped  under  irrigation,  season  of  1915 3, 179 

Crops: 

Value  of  Irrigated  crops,  season  of  1915 $48, 627. 87 

Value  of  Irrigated  crops,  per  acre  cropped 15. 19 

Finances : 

Estimated  cost  of  completed  project $6,790,009.68 

Total  construction  cost  to  June  30,  1916 $1,676,292.46 

Per  cent  complete,  June  30.  1916 26.1 

Apropriatlon  for  fiscal  year  1917.  total $760,000.00 

Allotment  for  construction,  fiscal  year  1917 $700,000.00 

Estimated  per  cent  complete,  June  30,  1917 33.5 
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Apropriatlon,  fiscal  year  1916 $200, 000. 00 

Unexpended  balance  of  1915  appropriation 192, 442. 88 


Total    appropriation $392, 442. 88 

Expenditures  during  fiscal  year,  chargeable  to  1916  appropriation : 

Disbursements $244. 180. 85 

Transfers 956. 89 

$245. 187. 74 

Registered   liabilities   chargeable   to   1916 

appropriation 31,146.92 

Contract  obligations  wholly  covered  by  1916 

appropriation 70, 640. 19 

$346,924.85 

Unencumbered  balance  July  1,  1916 $45,518.03 

Repayments : 

Water  rental  charges  accrued  to  June  30,  1916 30, 784. 22 

Collected  to  June  30.  1916 $17,999.40 

Uncollected  June  30.  1916 12, 784. 82 

Drainage : 

Estimated  acreage  damaged  by  seepage  to  June  30,  1916 860 

Miles  of  drains  built  to  June  30.  1916— 

Open 0. 18 

Closed 1. 47 


Total 1. 65 

Estimated  acreage  protected  by  drains  built  to  June  30, 1916.  540 

Estimated  acreage  to  be  protected  by  authorized  system 700 

Expended,  to  June  30,  1916,  on  drainage  worlds  completed 

and  uncompleted $23, 599. 06 

HI8T0BY  OF  CONSTRUCTION  AND  ENaiNEERING  FEATURES. 
INVESTIGATIONS  AND  PLANS. 

In  letter  dated  April  26, 1907,  the  Office  of  Indian  Affairs  requested 
that  the  Reclamation  Service  undertake  investigations  of  water 
supply  and  lands  to  be  irrigated  on  the  Flathead  Indian  Reservation. 
In  July,  1907,  field  surveys  and  investigations  of  possible  reservoir 
sites  were  begun.  The  gauging  of  some  of  the  streams  from  which 
the  project  might  secure  water  was  also  undertaken.  A  report  of 
the  investigations  of  the  season  and  recommendations  for  the  begin- 
ning of  work  on  certain  parts  of  the  project  were  made  in  November, 
1907.  Congress,  by  act  approved  April  30,  1908,  appropriated 
$50,000  for  surveys  and  the  beginning  of  construction  work.  Under 
this  appropriation  a  general  survey  of  the  reservation  was  be^un  and 
plans  made  for  the  beginning  of  construction  work  on  certam  parts 
of  the  project.  The  general  plans  for  canal  systems  and  reservoirs 
were  considered  and  approved  by  W.  H.  Code,  chief  engineer,  Indian 
irrigation,  and  W.  H.  Sanders,  consulting  engineer  for  the  Reclama- 
tion Service. 

1009. 

Actual  construction  work  was  begun  in  Jocko  division  in  the  spring 
of  1909,  and  about  6,000  acres  of  land  brought  under  irrigation. 
During  the  same  year,  Mission  lateral  B  was  completed,  serving  a 
similar  area.  About  5  miles  of  lateral  B  were  constructed  in  Poison 
division.  Topographic  curveys  were  extended  during  the  year  to 
cover  most  of  the  irrigable  area  east  of  Flathead  River. 
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On  April  27, 1909,  a  board  of  engineers,  consisting  of  Messrs.  H.  N. 
Savage,  H.  A.  Storrs,  R.  O.  Hay^  and  B.  F.  Tabor,  met  at  Poison 
to  consider  the  general  plans  for  Newell  Tunnel.  Test  pits  were 
sunk  to  disclose  the  character  of  the  foundation  for  the  power  house, 
so  that  final  location  was  not  made  until  June  5^  1909.  A  5  by  12 
foot  shaft,  76  feet  deep,  was  sunk  near  the  inlet  m  the  fall  of  1909, 
and  actual  driring  of  the  tunnel  was  started  December  8.  The 
tunnel  was  completed  to  the  shaft,  a  distance  of  1,708  feet,  December 
27,  1911. 

1910. 

-  In  the  year  1910,  Jocko  lateral  K  was  completed  and  lateral  D 
out  of  Big  Knife  Creek  was  constructed,  bringing  a  total  of  about 
8,000  acres  of  land  under  laterals  in  this  division.  Laterals  B  and  C, 
Post  division,  commanding  about  7,000  acres  of  land,  were  con- 
structed during  the  summer  months  and  work  was  begun  on  Nine- 
pipe  Dam.  The  headworks  and  diversion  dam  for  Kickinghorse 
feeder  canal  on  Post  Creek  were  completed  ready  for  the  instaUation 
of  gates.  Twenty -two  miles  of  the  Pablo  lateral  A  system  were  also 
completed. 

1911. 

The  Finley  Creek  system  of  laterals  in  Jocko  division  was  ex- 
cavacated  by  Government  forces  during  the  season  of  1911.  No 
structures  were  built  except  the  headgates.  In  Mission  division  a 
permanent  camp  was  constructed  at  St.  Mary  Lake,  a  telephone  line 
and  road  were  built  to  the  camp,  and  a  number  of  test  pits  were  sunk 
to  determine  the  best  location  for  the  tunnel  and  dam.  General 
plans  for  the  tunnel  and  dam  were  considered  by  boards  of  engineers 
as  follows:  H.  N.  Savage,  Charles  P.  Williams,  Joseph  Wright,  and 
E.  F.  Tabor,  August  17  and  18;  A.  P.  Davis  and  H.  N.  Savage, 
September  2;  F.  H.  Newell,  H.  N.  Savage,  C.  J.  Moody,  and  E.  F. 
Tabor,  October  11;  D.  C.  Henny,  C.  J.  Moody,  and  E.  F.  Tabor, 
December  17,  1911.  Actual  construction  work  has  not  been  started. 
Li  Post  division,  the  Kickinghorse  feeder  canal  was  constructed  by 
steam  shovel,  and  the  concrete  drops  into  Kickinghorse  Reservoir 
were  built.  The  supply  canal  between  the  Kickinghorse  and  Ninepipe 
Beservoirs  was  excavated,  but  the  three  drops  required  for  this  line 
were  not  constructed.  The  lateral  system  was  extended  to  serve  a 
total  of  about  16,000  acres,  with  the  exception  of  turnouts  and 
measuring  devices.  The  embankments  of  Ninepipe  Dam  were  raised 
to  elevation  3007,  which  will  store  about  5,350  acre- feet.  The  Pablo 
feeder  canal  was  completed  to  Post  Creek,  including  necessary  head- 
works,  wasteways,  bridges,  and  drops,  except  Post  Creek  headworks. 
Government  forces  also  constructed  the  drops  into  North,  Middle, 
and  South  Pablo  Beservoirs,  the  North  and  South  Pablo  controlling 
works,  and  about  8  miles  of  lateral  extensions.  The  first  contract 
construction  work  on  the  project  was  awarded  to  Nelson  Bich  for 
the  initial  development  of  North,  Middle,  and  South  Pablo  Dams 
and  the  excavation  of  supply  canals  and  6  miles  of  lateral  A.  The 
contractor  started  work  October  1, 1911.  Consulting  Engineer  D.  C. 
Henny  and  Supervising  Engineer  H.  N.  Savage  met  with  Project 
Manager  E.  F.  Tabor  on  May  18  and  again  on  July  1, 1911,  to  revise 
plans  for  South  Pablo  controlling  works. 
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In  the  year  1912  the  Northern  Pacific  Railway  constructed  a  cul- 
vert under  their  track  for  lateral  E  in  Jocko  division.  In  Post 
division,  Government  forces  practically  completed  the  excavation  of 
lateral  A  and  excavated  about  15,000  cubic  yards  on  lateral  G. 
Timber  structures  were  built  on  laterals  wherever  water  applica- 
tions indicated  their  immediate  use.  The  steam-shovel  excavation 
on  the  Pablo  feeder  canal  was  extended  about  a  mile  south  of  Post 
Creek;  work  was  discontinued,  on  account  of  lack  of  funds,  April 
12,  1912,  and  has  not  since  been  resumed.  Government  forces  con- 
structed Post  Creek  headworks,  Pablo  lateral  X,  and  a  number  of 
timber  and  concrete  structures  on  Pablo  lateral  A  and  sublaterals. 
Contractor  Nelson  Rich  constructed  the  North  and  Middle  Pablo 
Dams,  started  the  South  Pablo  Dam,  and  practically  completed  the 
supply  canals. 

1913. 

In  the  year  1913,  Post  MA  lateral  was  excavated  to  station  93  by 
steam  shovel.    The  headworks,  several  of  the  other  structures,  and 

fart  of  the  lateral  system  were  built  by  Government  forces.  In 
^ablo  division,  Government  forces  constructed  252  structures  on 
laterals  %  and  A.  Contractor  Nelson -Rich  completed  the  construc- 
tion of  the  Pablo  dams  and  canals.  The  work  was  inspected  on 
May  21  by  Messrs.  Charles  P.  Williams  and  D.  C.  Henny;  June  8, 
by  Messrs.  H.  N.  Savage,  George  O.  Sanf ord,  and  E.  F.  Tabor ;  and 
on  July  19  by  Messrs.  A.  P.  Davis,  H.  N.  Savage,  and  E.  F.  Tabor. 
Wilson  Bros,  moved  about  11,300  cubic  yards  of  excavation  on  Pablo 
lateral  31A  during  November  and  December.  In  Poison  division, 
the  excavation  of  lateral  E  and  the  placing  of  timber  structures  on 
laterals  B  and  E  were  done  by  Government  forces.  A  board  of 
engineers,  consisting  of  Messrs.  H.  N.  Savage,  Charles  P.  Williams, 
and  E.  F.  Tabor,  met  at  Great  Falls,  Mont.,  on  July  25,  1913,  to 
consider  proposed  work. 

1914. 

In  the  year  1914,  Post  MA  lateral  was  completed  to  station  2844-50 
by  steam  shovel.  Sublaterals  and  structures  were  completed  to  serve 
about  3,000  acres  in  the  Moiese  Valley.  Operation  and  maintenance 
forces  placed  305  minor  structures,  principally  turnout  and  meas- 
uring devices,  in  all  divisions.  Wilson  Bros,  completed  the  excava- 
tion of  Pablo  laterals  A  (station  440  to  800)  and  31A.  Nelson  Rich 
constructed  the  Pablo  lateral  31A  tunnel,  which  will  deliver  a 
maximum  of  200  second-feet  to  lateral  3lA.  Four  thousand  four 
hundred  square  yards  of  18-inch  paving  were  placed  on  the  South 
Pablo  Dam,  with  a  resultant  storage  capacity  of  1,800  acre-feet. 

1916. 

In  the  year  1915,  Wilson  Bros,  partially  constructed  Mission  lateral 
H,  and  completed  the  work  in  the  spring  of  1916.  They  also  placed 
1,710  square  yards  of  paving  on  South  Pablo  Dam,  with  a  resultant 
storage  of  3,100  acre-feet,  and  constructed  Pablo  laterals  7P  and  8Z. 
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The  Two  Miracle  Concrete  Corporation  completed  the  structures 
on  Pablo  laterals  A  (station  440  to  800)  and  31A.  The  excavation 
of  lateral  73A  was  done  by  A.  L.  Markhus,  and  the  structures  were 
built  by  J.  E.  Hilton.  The  Government  drag^line  constructed  4,500 
linear  feet  of  12  hj  26  inch  timber  drain  on  the  Poison  drainage 
sjrstem.  In  connection  with  this  work,  a  board  of  engineers,  con- 
sisting of  Messrs.  D.  W.  Murphy,  Charles  P.  Williams,  and  E.  F. 
Tabor,  met  at  St.  Ignatius,  Mont,  April  22, 1915. 

CONSTBUCnONr  DTTBIKa  ITSGAL  YEAB. 

Jocko  division. — ^The  inlet,  outlet^  cqncrete  elbow,  and  bridge  for 
the  Jocko  River  Crossing  were  built  by  Government  forces.  The 
42-inch  wood-stave  pipe  ror  the  crossing  was  placed  by  contract.  A 
contract  was  awarded  for  the  building  of  structures  on  the  Finley 
Creek  system,  covering  about  5,000  acres,  and  work  was  73  per  cent 
complete  at  the  end  of  the  fiscal  year. 

Mission  division. — ^The  construction  of  Mission  lateral  H  system 
was  completed  June  6,  for  conveying  water  to  the  new  Flatland 
Agencv  grounds  and  adjoining  farm  units  and  allotments.  Contract 
work  for  small  lateral  extensions  was  completed  June  15,  1916. 

Post  division. — ^The  only  construction  on  this  division  was  under 
contract  for  small  lateral  extensions,  work  under  which  was  15  per 
cent  complete  June  30,  1916. 

Pablo  division. — ^The  excavation  of  73A  lateral  system  was  com- 
pleted July  21,  1916.  The  structures  on  laterals  A,  31A,  and  73A 
were  built  under  contract,  and  also  the  earthwork  and  structures 
on  laterals  7P  and  8Z;  small  lateral  extensions  were  completed  June 
16,  1916.  The  construction  of  laterals  as  noted  above  has  placed 
14,000  additional  acres  under  completed  works  on  this  division.  The 
excavation  of  the  By-Pass  canal  m  the  North  Pablo  Reservoir  was 
97  per  cent  complete  on  June  30,  1916.  Horte  Dam  was  constructed 
by  Government  forces ;  it  will  imj>ound  260  acre-feet  of  water. 

Poison  division. — ^The  main  drain  in  the  Poison  drainage  system — 
7,100  feet  in  length — ^was  excavated  with  the  old  dragline  excavator 
and  the  wooden  box  drain  laid.  A  new  Monighan  caterpillar  drag- 
line excavator  was  purchased  and  started  on  the  excavation  of  the 
branch  drains. 

OPEBATIOK  AND  MAINTENANCE. 

During  the  calendar  year  1915  fewer  water-rental  applications 
were  received  and  less  land  was  irrigated  than  in  1914.  This  was 
due  almost  wholly  to  the  amount  of  rainfall,  which  was,  in  general, 
sufficient  for  gram  crops  without  irrigation.  The  precipitation  for 
1915  was  21.88  inches  at  St.  Ignatius,  which  is  4.48  inches  in  excess 
of  the  average  for  seven  years.  The  number  of  applications  received 
was  249,  representing  an  irrigable  area  of  14,268  acres.  Only  185 
farms  were  irrigated,  representing  an  irrigable  area  of  10,088  acres. 
The  land  actually  irrigated  in  1915  amounted  to  3,242  acres,  on 
which  3,637  acre-feet  of  water  were  used,  or  an  average  of  1.12 
acre-feet  per  acre.  As  the  principal  crops  watered  were  grain  and 
pasture,  the  average  of  1.12  acre-feet  proved  sufficient.    The  system 
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of  rotation  between  laterals  or  periodic  delivery  was  continued. 
The  spring  of  1916  was  unusually  cool  and  crops  were  correspond- 
ingly late.  Up  to  the  end  of  the  fiscal  year  307  applications  for 
water  had  been  approved  and  2,575  acres  of  land  had  been  irrigated. 

Historical  review,  Flathead  project. 


Item. 


1911   '    1013 


1913 


1914 


1915 


1916  (to 
June 
30). 


Acreage  for  which  service  was  prepared  tosapply  water. 

Acreage  Irrigated 

Miles  of  canal  operated 

Water  diverted  (acre-feet) 

Water  delivered  to  the  land  (acre-feet) 

Per  acre  of  land  irrigated  (acre-feet) 


19,000 
2,300 
46 
10,940 
4.719 
1.99 


85,000 

4,a03 

103 

21,875 

i.08 


42,400 

4,631 

180 

22,945 

6,104 

1.30 


48,000 

6,416 

233 

46,329 

8,752 
1.36 


52,400 

3,242 

201 

21,020 

3,637 

1.12 


63,000 

2,676 

204 

4,654 

2,031 

0.70 


SETTLEMENT. 

A  number  of  tracts  of  Indian  land  have  been  sold  and  a  number 
of  homesteads  have  changed  hands.  In  this  way  new  settlers  have 
come  to  the  project  and  have  begun  improvements.  The  towns  show 
some  growth,  with  business  conditions  good.  A  number  of  build- 
ings have  been  erected  at  Poison,  including  a  church  and  a  garage; 
St.  Ipiatius  has  added  several  residences  and  business  buildings, 
including  a  garage,  and  a  new  grain  elevator  has  been  erected  at 
Eavalli. 

Settlement  data,  Flathead  project. 


Item. 


Total  number  of  farms  on  project  (irrigable)  i. 

PopoIatiOQ 

Nomber  of  irrigated  farms 

Operated  by  owners  or  managers 

Operated  by  tenants 

Population 

Number  of  towns 

Population 

Total  population  in  towns  and  on  farms 

Number  of  public  schools 

Number  of  churches 

Number  of  banks 

Total  capital  stock 

Total  amount  of  deposits 

Total  number  of  depositors 


1912 


2,980 

8,000 

111 

84 

27 

% 
{51 


1913 


2,960 

8,400 

155 

127 

28 

% 


1914 


2,980 

13,855 

223 

188 

35 

578 

10 

2,842 

16,697 

36 

14 

9 

$205,000 

S535,870 

2,614 


1915 


2,980 

14,000 

185 

159 

28 

433 

11 

3,147 

17, 147 

48 

14 

9 

S205,000 

$495,000 

2,603 


1916  (to 
June  30). 


I 


2,980 

114,000 

303 

219 

84 

627 

12 

3,460 

17,460 

51 

15 

0 

$205,000 

$745,733 

3,669 


1  Includes  both  irrigated  and  "dry"  farms  on  project .         >  Included  in  second  item.         *  Estimated. 
PBINCIFAL  CROPS. 

Crop  conditions  during  the  season  of  1915  were  good.  There  was 
an  increase  of  $2.13  per  acre  in  the  average  crop  value  over  that  of 
1914.  The  yield  and  value  of  alfalfa  hay  are  underrated,  due  to 
many  farmers  cutting  only  one  crop  and  pasturing  during  the  rest 
of  the  season.  A  maximum  yield  of  4.8  tons  per  acre  is  reported. 
There  is  a  considerable  increfise  in  live  stock  on  the  farms,  and  more 
interest  is  being  manifested  in  dairy  cattle. 
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Irrigated  crop. 


Alfalfa  hay 

Apples 

Barley 

Beans 

Clover  hay 

Com 

Corn  fodder 

Clover  seed 

Garden 

Hay 

Oats 

Pasture 

Peas 

Potatoes 

Rape , 

Wheat ;.. 

Less  duplicated 

Total  cropped  acreage 


Irrisated,  no  crop: 

Young  orchard 

Young  alfalfa 

Young  clover 

Miscenaneous 

Less  duplicated  areas.. 

Grand  total  irrigated 


Area 
(acres). 


297 
1 

30 

4 

454 

1 

12 

109 

69 

370 

893 

1,395 

14 

18 

5 

874 

1,368 


3,179 


46 
82 
18 
110 


3,242 


Unit  of 
yield. 


Tons 

Pounds.. 
Bushels.. 

...do 

Tons 

Bushels.. 

Tons 

Bushels.. 

Acres 

Tons 

Bushels.. 

Acres 

Bushels.. 

..do 

Tons 

Bushels.. 


Yield. 


Total. 


610.78 
280.00 
650.00 

25.00 
699.05 

16.00 
6.16 

6a  00 


35, 


526.44 
289.00 


15, 


48.00 

030.00 

Z36 

870.00 


Average 
per  acre. 


1.7 

600.0 

22.1 

5.7 

1.5 
40.0 

1.5 

.5 

53.3 

1.4 
39.7 


3.4 

162.4 

.5 

18.2 


Value. 


Per  unit. 


$10.00 
.02 
.50 

2.00 

8.00 
.50 

6.00 
19.00 
53.30 

8.00 
.31 

1.52 

2.00 
..39 

6.00 
.90 


Total  and  average. 


Total. 


$5,108 

5 

825 

50 

5,592 

8 

87 

600 

3,689 

4,211 

10,940 

2,126 

96 

1,182 

15 

14,263 


Feracra. 


$17.90 

laoo 

11.01 
11.52 
1Z30 
20.00 
3.03 
5.50 
53.80 
11.36 
12.25 
1.52 
6.87 
63.40 
3.03 
16.34 


48,268  1  15.10 

I 


Areas. 


Irrigable  area  farms  reported 
Irrieated  area  farms  reported 

Under  rental  contract , 

Cropped  area  farms  reported . 


Acres. 


10,083 
3,242 
3,242 
8,320 


Farms. 


185 
185 
185 
185 


Percent 

of 
project. 


6.63 
2.13 
2.13 
5.47 


FINANCIAL  STATEMENT. 

[Financial  statement  in  detail,  showing  asaeta,  liabilities,  reservea,  and  capital,  given  In 

appendix,  p.  751.] 

Feature  costs  of  Flathead  project  to  June  SO,  1916. 


Features. 


Subfeature. 


Principal 
feature. 


Examination  and  surveys. . 

8tori«e  system: 

Mission  division , 

Post  division , 

Pablo  division 

Poison  division , 

Camas  division , 


Canal  system :  Pablo  feeder  and  by-pass  canal 

Lateral  system: 

Jocko  division 

Mission  division 

Post  division 

Crow  division 

Pablo  division 

Poison  division 

Camas  division 

Administrative  and  general  expenses  undistributed . 

Drainage  system:  Poison  division  ( Poison  drain) 

Power  system:  Poison  division  ( Newell  tunnel ) 

Farm  units 

Ptrmanent  improvements  and  lands: 

Headquarters  buildings 

MJssioii  division 

Post  division 

Pablo  division 


$14,288.69 

120,890.29 

228,146.39 

49a  15 

1,146.67 


144, 786. 10 

69,435.78 

285,175.27 

5,50a00 

324,  .307. 37 

15,446.12 

1,187.88 

5,872.07 


4,oiaoo 

10,118.49 

751.88 

7.50 


$41,254.92 


364,962.19 
254,371.03 


851,7iai4 
23,599106 

101,685.11 
15,346.31 


14.917.87 
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Feature  costs  of  Flathead  prefect  to  June  SO,  191&—ContinneSL 


Features. 


Subfeature. 


Prindpal 
feature. 


Telephone  system  (project  as  a  whole) . 


Operation  and  maintenance  during  construction  (water  rental  basis) . 
Plant  a       ^ 


t  accounts. 


Gross  cost  ofconstnietion  of  project  to  June  30, 1916 

Less  revenues  earned  during  construction  period: 

Rental  of  buildings 

Rental  of  sradng  and  farming  lands 

Rentals  oiirrigatlon  water 

Rentals  of  telephones  and  tolls 

Contractors' freight  refunds 

Forfeitures  by  detenltlng  bidders  and  contractors 

Other  revenues,  unclassfned 

Profit  on  mess  bouse  operations 

Profit  on  mercantile  store  operations 

Profit  on  hospital  operations 

Amounts  set  up  as  reserves  or  depreciation  charged  to  cost  and  not 
expended 


Net  cost  of  construction  of  project  to  Jane  30, 1916. 


13,556.47 

810.75 

20,675.02 

5,104.96 

2,073.04 

990.00 

844.10 

12,097.51 

8,535.50 

1,146.79 


88,445.38 
96,288.30 
36,677.66 


1,801,257.87 


64,322.38 


1,736,035.64 


Estimated  cost  of  contemplated  toork,  Flathead  project,  during  fiscal  year  1917. 


Features. 


Sub- 
feature. 


Principal 
feature. 


Examination  and  surveys: 
Preliminary  and  general . 

Topographic  surveys 

Hydrographic  records 

Lateral  location  surveys . , 
Damages  to  land 


Storage  system: 


t*relimlnarv  and  general . 
South  Pablo  Dam. 


McDouAld  Dam  and  spillway. 
LitUe  Bitter  Root  Lake  Dam. 

HubbartDam 

St.  Mary  Tunnel 


CwoBl  system: 

Preliminary  and  „ 

Diversion  dam  and  head  works. 


Miminary  and  general . 


Main  canal. 

Flumes 

Wasteways. 


Lateral  system: 

Preliminary  and  general  work . 

Headworl^s 

Laterals  and  sublaterals 

Drops , 

Siphons.* 


Drainage  system: 

Prelinunary  and  general  work. 


Open  drains. 
Closed  drains. 


Farm  units 

Permanent  improvements  and  land: 

Buildings 

Real  estate  and  improvements. . 

Tekn^one  system: 

rreliminary  and  general  work. . , 
Telephone  lines 


Operal 
Messes 


^tion  and  mabitenanoe  during  construction  C  water  rental  basis) . 


Mercantile  stores. 
Hospitals 


Total. 


11,000 

5,000 

2,000 

1,000 

400 


4,000 

5,600 

28,000 

7,500 

52,000 

78,900 


3,000 
4,000 
83,700 
15,500 
1,200 


18,000 
10,000 
278,200 
5,000 
8,000 


500 

500 

9,000  I 


11,500 
1,000 


300 
7,070 


10,400 


175,000 


106,400 


319,200 


10,000 
11,700 


12,500 


7,370 
47,430 
45,000 
3,000 
2,000 


750,000 
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HOHTAirA,  FOBT  PECK  (INDIAN)  PBOJECT. 
R.  M.  Conner,  project  manager.  Poplar,  Mont. . 
IiOGATION. 

Counties:  Valley,  Sheridan. 

Townships :  26  to  33  N.,  Rs.  39  to  56  E.,  Montana  meridian. 

Railroads:  Great  Northern. 

Railroad  stations  and  estimated  population  January  1,  1916:  Wiota;* 
Kintyre;*  Frazer,  50;  Oswego,  250;  LohmiUer;*  Wolf  Point,  700;  Chelsea;* 
Poplar,  1,000;  Sprole;*  Brockton,  200;  Calais;*  and  Blair.* 

WATBB  SUPPLY. 

Source  of  water  supply:  Missouri  and  Poplar  Rivers;  Little  Porcupine,  Big 
Porcupine,  Wolf,  Smoke,  and  Big  Muddy  Creeks. 

Area  of  drainage  basins :  Missouri  River,  85,000  square  miles ;  Poplar  River, 
8,000  square  miles ;  Big  Porcupine  Creek,  683  square  miles. 

Annual  run-off  in  acre-feet  (1909-1915):  Poplar  River,  mean,  52,600;  Big 
Porcupine  Creek,  mean,  13,460;  Little  Porcupine  Creek,  mean,  3,700;  Wolf 
Creek  at  Wolf  Point,  mean,  5,360;  Big  Muddy  Creek  near  Culbertson,  mean, 
23,100. 

AGBICULTUBAXi  AND  CLIMATIC  CONDITIONS. 

Area  for  which  service  is  preparerl  to  supply  water,  season  of  1916:  Little 
Porcupine  unit,  2,330  acres;  Poplar  River  unit,  10,290  acres. 

Area  irrigated,  season  of  1916:  910  acres  to  June  30,  1916. 

Length  of  irrigating  season :  From  April  1  to  August  31,  153  days. 

Average  elevation  of  irrigable  area :  2,000  feet  above  sea  level. 

Rainfall  on  irrigable  area:  1896  to  1915,  average,  14.26  inches;  1915,  10.81 
Inches. 

Range  of  temperature  on  Irrigable  area :  — 40*  to  100°  F. 

Character  of  soil  of  irrigable  area:  Heavy  clay  and  loam. 

Principal  products:  Hay,  grain,  and  vegetables. 

Principal  markets :  Ix)cal  and  MinneaiK)lis  and  St.  Paul. 

LAND  OPEN  FOB  IltBIOATION. 

In  the  construction  of  the  systems  laterals  are  being  constructed  to  the 
alloted  areas  only.  The  work  of  allotting  has  been  completed,  but  a  few 
changes  are  being  made.  The  allotted  area  in  each  unit  is  as  follows:  Big 
Porcupine,  6.400  acres;  Little  Porcupine,  2.330  acres;  Missouri  River,  38,000 
acres ;  Poplar  River,  11,600  acres ;  Big  Muddy,  12,900  acres.  Under  the  Poplar 
River  80  acres  of  land  under  the  canals  have  been  sold  to  whites. 

CHRONOLOGICAL  SUMMARY. 

Reconnoissance  and  preliminary  surveys  made  in  1908. 
Little  Porcupine  unit  completed  to  allotted  Irrigable  area  in  July,  1911. 
Construction  work  on  project  discontinued  temporarily  July  31,  1911,  and 
resumed  October  10,  1912. 

Entire  project  9.7  per  cent  rompletwl  .Juno  30,  1016. 


*  Population  loss  tliau  25. 
56^ 
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IBBIGATION  PLAN. 

The  irrigation  plan  for  the  Fort  Peck  project  provides,  in  so  far  as  the  water 
supply  Is  found  sufficieilt,  for  the  irrigation  of  lands  in  various  parts  of  the 
Fort  Peck  Indian  Reservation  and  adjacent  territory  as  follows:  (1)  4,000 
acres  in  the  vicinity  of  Wiota  station,  with  flood  waters  from  Big  Porcupine 
Greek;  (2)  2,000  acres  in  the  vicinity  of  Frazer,  with  water  supply  from  Little 
Porcupine  Creek  conserved  by  storage;  (3)  28.000  acres  In  the  vicinity  of 
Poplar  and  extending  along  Poplar  River  a  distance  of  35  miles,  with  water 
supply  from  Poplar  River  conserved  by  storage  below  the  forks  of  Poplar  and 
West  Branch;  (4)  16,000  acres  lying  along  the  west  side  of  Big  Muddy  Creek, 
with  water  supply  from  Big  Muddy  Creek  conserved  by  storage  on  Smoke  and 
Wolf  Creeks;  (5)  50,000  acres  of  clear  bench  land  and  approximately  34,000 
acres  of  brush  and  timber  land  extending  along  the  Missouri  River,  with  water 
supply  from  the  Missouri  River  by  a  gravity  canal  heading  near  the  site  of 
old  Fort  Peck;  (6)  10,000  acres,  known  as  the  Galpln  Bottom,  lying  above  the 
Missouri  River  canal  west  of  Milk  River  and  Fort  Peck  Indian  Reservation, 
with  water  supply  by  pumping  from  the  Missouri  River  canal,  with  a  lift  of 
about  20  feet;  (7)  8,000  acres  lying  above  the  Missouri  River  canal,  east  of 
Milk  River,  in  the  Fort  Peck  Indian  Reservation,  with  water  supply  from  pump- 
ing from  the  Missouri  River  canal,  with  a  lift  of  from  10  to  20  feet.  The  United 
§tates  claims  all  waste,  seepage,  spring,  and  percolating  water  arising  within 
the  project  and  proposes  to  use  such  water  In  connection  therewith. 

The  Little  Porcupine  unit,  with  storage  reservoir  of  3,900  acre-feet,  has  been 
completed  to  irrigate  2,330  acres.  Poplar  River  west  canal  B  has  been  com- 
pleted to  irrigate  2,500  acres  of  allotted  area,  and  Poplar  River  east  canal  C, 
to  irrigate  5,330  acres  of  allotted  land,  is  98  per  cent  completed.  The  Big  Porcu- 
pine Creek  canal,  to  irrigate  4,000  acres  of  allotted  land  on  the  vest  boundary 
of  the  reservation,  is  95  per  cen:  completed. 

It  is  proposed  during  the  next  fiscal  year  to  complete  the  Big  Porcupine  unit 
to  the  first  4,000  acres  and  to  construct  a  storage  reservoir  of  3,800  acre-feet 
capacity  on  the  Middle  Fork  of  Big  Porcupine  Creek;  to  extend  the  lateral 
system  under  the  Poplar  Rive  •  unit  to  new  allotments ;  and  to  construct  a  drop 
in  the  diversion  canal  to  Little  Porcupine  Reservoir  and  additional  farm  turn- 
outs under  the  Little  Porcupine  unit.  Future  work  will  include  the  construc- 
tion of  the  Big  Muddy  unit  to  12,900  acres  of  allotted  land  and  the  construc- 
tion of  reservoirs  for  this  unit  on  Smoke  and  Wolf  Creeks ;  the  construction  of 
a  reservoir  on  Poplar  River ;  and  the  construction  of  the  Missouri  River  canal 
to  irrigate  37,900  acres  of  allotted  land  along  the  Missouri  River  and  adjacent 
to  the  Great  Northern  Railway,  where  the  larger  percentage  of  Indians  have 
their  homes. 

SUMMABY  OF  GENERAL  DATA  FOB  FOBT  PECK  PROJECT  TO  JUNE 

30,  1916. 

Areas: 

Irrigable  acerage  when  project  is  complete 152,000 

Public  land  entered  June  30,  1916  (acre?) 9,713 

Public  land  open  to  entry  June  30,  1916  (acres) 107 

State  land  June  30,  1916  (acres) 180 

Indian  land  June  30,  1916  (acres) 141, 020 

Private  land,  June  30,  1916 : 80 

Acreage  service  could  have  supplied  season  of  1915 12,  620 

Estimated  addition  in  fiscal  year  1917 ^i—  4,000 

Estimated  acreage  service  can  supply  July  1,  1917 16, 620 

Acreage  actually  irrigated,  season  of  1915 1, 1(X> 

Acreage  cropi)ed  under  irrigation,  season  of  1915 995 

Crops: 

Value  of  irrigated  crops,  season  of  1915 $10,  081. 13 

Value  of  irrigated  crops,  per  acre  cropped 10. 73 

Finances: 

Estimated  cost  of  completeil  project .<r),  220,  000 

Total  construction  cost  to  June  30,  1916 $4sr),  293.  55 

Percent  complete  June  30,  1916 9.7 

Appropriation  for  fiscal  year  1917.  total $100,000 

Allotment  for  construction  fiscal  year  1017 $110,000 

Estimated  per  cent  complete  June  30,  1917 11, 4 
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Finances — Gontinoed. 

Appropriation  fiscal  year  1916 $50,000.00 

Unexpended  balance  of  1915  appropriation 6, 764. 18 


Total    appropriation $56. 764. 18 

Ezpenditnres  daring  fiscal  year,  chargeable  to  1916 
apprc^riation — 

Disbursements $33,258.60 

Transfers 161. 79 

33,420.39 

Registered  liabilities  chargeable  to  1916  appro- 
priation        4, 481. 96 

37,902.85 


Unencumbered  balance  July  1,  1916 18,861.83 

HI8T0BY  OF  CONSTBUCTIOH  AND  ENOIKEEBIKG  FEATUBES. 

In  July,  1908,  investigation  and  surveys  of  the  Fort  Peck  project 
were  begun  by  the  Reclamation  Service.  Reconnoissance,  topo- 
graphic surveys,  and  investigation  of  storage  ^tes  and  power  possi- 
bilities have  been  made.  In  August,  1909,  the  project  was  visited 
by  the  chief  engineer  of  the  Indian  Department,  Mr.  Code,  and 
H.  N.  Savage,  the  supervising  engineer  of  the  northern  division  of 
the  Reclamation  Service.  As  a  result  of  this  investigation  the  imme- 
diate construction  of  the  Missouri  River  canal  was  proposed  and 
work  begun  in  September  on  the  construction  of-  the  Little  Porcupine 
unit.  The  construction  of  the  Poplar  River  unit  was  begun  in  Octo- 
ber, 1910.  This  work  was  continued  until  August,  1911,  when  con- 
struction was  stopped  on  account  of  lack  of  funds.  Construction 
was  again  resumed  in  September,  1912.  The  Big  Porcupine  unit 
was  undertaken  in  September,  1914,  and  work  was  continued  until 
December,  1914^  and  resumed  again  in  July,  1915,  when  additional 
funds  were  available. 

GONSTBUCTION  DUBIKO  FISCAIi  YEAR. 

The  appropriation  of  $60,000  for  the  fiscal  year  1916  was  expended 
on  the  construction  of  the  remaining  laterals  and  completion  of  the 
diversion  dam,  three  flumes,  two  drops,  and  a  large  number  of  minor 
structures  for  the  Big  Porcupine  Creek  canal,  the  construction  of 
checks  and  turnouts  for  the  Poplar  River  unit,  and  the  operation  and 
maintenance  of  the  Poplar  River  and  Little  Porcupine  units. 

SEEPAGE  AND  BBAIKAOE. 

No  serious  seepage  has  occurred  on  the  project  and  no  drainage 
work  has  been  necessary. 

ECONOMIES  OF  GOVERNMENT  WOBK. 

Under  the  plan  of  construction  for  this  project  it  has  been  the 
policy  to  employ  Indian  labor  as  far  as  possible.  At  first  this 
method  was  rather  expensive  because  of  the  inexperience  of  the 
Indians  in  this  class  of  work  and  the  poor  condition  of  their  stock. 
This  has  been  remedied  to  a  large  extent  and  the  Indians  have  im- 
proved as  workmen  and  have  obtained  better  horses,  partly  from 
loney  earned  on  the  work. 
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In  the  construction  of  minor  structures,  such  as  farm  and  lateral 
turnouts  and  culverts,  a  laree  amount  of  concrete  pipe  has  been 
manufactured  locally  at  the  following  cost  per  foot,  including  cement  : 
15-inch  pipe,  40  cents;  18-inch  pipe,  55  cents;  24-inch  pipe,  75  cents; 
86-inch  pipe,  $1.30.    The  pipe  manufactured  was  made  by  the  wet 


process,  which  results  in  a  pipe  much  superior  to  that  made  by  the 
ary  process. 


OPEBATION  AND  MAINTEHANCE. 

Water  was  available  for  irrigation  for  the  Little  Porcupine  unit 
in  1912,  but  owing  to  the  excessive  rainfall  which  occurred  during 
the  growing  season  no  water  was  delivered  to  the  land.  During 
1918  a  small  acreage  was  irrigated  under  the  Little  Porcupine  unit 
and  a  few  acres  under  the  f oplar  River  west  canal.  ITiere  was 
urgent  need  of  irrigation  in  1913,  but  on  account  of  the  wet  season 
of  1912  and  the  large  crops  obtained  by  dry  farming  it  was  difficult 
to  persuade  any  of  the  Indians  to  use  water.  The  acreage  irrigated 
during  1914  was  1,004  acres,  or  about  one-tenth  of  the  land  under 
completed  canals. 

During  1915,  1,100  acres  were  irrigated.  The  rainfall  was  below 
normal,  out  the  temperature  during  June  and  July  was  very  low 
and  exceptional  crops  were  grown  without  irrigation.  No  money 
was  available  to  operate  the  canals  during  April  and  May  of  1915, 
and  a  considerable  acreage  under  the  Poplar  River  imit  would  have 
been  irrigated  had  water  been  available  during  the  early  months. 
The  Indians  imder  the  Little  Porcupine  unit,  during  April,  1915, 
cleaned  the  canals  of  weeds  and  did  other  work  necessary  to  put  this 
unit  into  operation  when  funds  were  not  available  for  the  work. 

During  the  spring  of  1916  the  excessive  run-off  from  the  area 
above  the  canal  caused  considerable  damage  to  the  canal  banks,  but 
as  soon  as  the  canals  could  be  put  into  operation  the  delivery  of  water 
was  begun.  Up  to  the  end  of  the  fiscal  year  910  acres  had  been  irri- 
gated and  a  considerable  additional  acreage  had  been  prepared  for 
irrigation  of  grain  a  little  later  in  the  season.  Sixteen  new  allot- 
ments have  been  occupied  under  the  Poplar  River  unit  and  a  large 
acreage  plowed  and  put  into  flax  which  will  be  available  for  irri- 
gation during  1917. 

Historical  review.  Fort  Peck  project. 


Item. 


AcTMge  for  which  service  was  prepared  to  supply  water. 

Acreage  irrigated 

Miles  of  canals  operated 

Water  diverted  (acre-feet) , 

Water  delivered  to  land  (acre-feet) -. 

Per  acre  of  land  irrigated  (acre-feet) 


1918 


4,070 
410 
30 
800 
800 
1.9 


1914 


10,220 
1,004 
85 
2,000 
2,000 
2.0 


1915 


12,020 
1,100 
85 
3,600 
1,560 
1.42 


1915 


12,020 
11,500 
86 
13,500 
12,250 
11.6 


1  Estimated. 


SETTLEMENT. 


In  the  spring  of  1914  the  grazing  land  on  the  reservation  was 
opened  to  entry  through  a  drawing  in  September,  1913.  The  settle- 
ment of  this  land  was  relatively  slow  during  1914  and  1915,  but  dur- 
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ing  the  sprint  of  1916  a  large  number  of  entries  were  made,  until 
the  desirable  land  was  well  taken  up.  A  few  of  the  Indians  have 
received  title  to  their  land,  and  a  few  irrigable  allotments  have 
changed  hands  at  prices  ranging  from  $25  to  $80  per  acre.  Under 
the  Poplar  River  unit  the  Indians  are  moving  onto  their  irrigable 
allotments  and  establishing  homes.  In  some  cases  they  have  sold  a 
portion  of  their  grazing  land,  and  used  the  money  to  lence  and  put 
down  wells  and  establish  themselves  on  their  irrigable  allotments. 

Bettlement  data,  Fort  Peck  project. 


Item. 


1913 


1914 


191i 


1916 


Total  number  of  allotmttQts  en  prpject  (irrigable). 

Population  (Indians) , 

Number  of  irrigated  farms 

Operated  by  owners  or  manag«r8 , 

Operated  by  tenants 

Population 

Number  of  towns 

Population ,  white 

Total  population  in  towns  and  on  farms 

Number  of  schools: 

Indian , 

White 

Number  of  churches 

Number  of  banks 

Total  capital  stock 

Total  amount  of  deposits 

Total  number  of  depositors 


1,991 
18 
18 


GO 

5 

980 

2,971 

5 

1 

5 

3 

165,000 

$160,000 

900 


1,780 

1,991 

29 

28 

3 

70 

5 

1,440 

3,431 

6 

2 

6 

4 

186,000 

6223,000 

1,260 


1,780 

2,046 

42 

40 

2 

110 

5 

1,780 

3,826 

5 

8 

7 

6 

6106,000 

6234,000 

1,400 


1,780 

2,092 

148 

146 

2 

1130 

5 

2,200 

4,292 

6 

5 

7 

4 

6110,000 

6477,000 

1,970 


1  Estimated. 


FBINCIPAL  CROPS. 


The  principal  crops  raised  on  the  reservation  are  oats,  wheat,  flax, 
vegetables,  and  a  large  tonnage  of  blue-joint  hay.  There  is  an  in- 
creased acreage  each  year  under  the  irrigation  canals  and  on  drv 
farming.  The  greater  part  of  the  Indians  have  their  homes  along 
the  Missouri  River,  and  they  try  to  farm  on  the  dry  land.  In  1912 
good  crops  were  obtained  over  this  area,  but  for  the  last  two  years 
the  results  have  not  been  satisfactory.  Several  Indians  have  re- 
cently moved  to  the  Poplar  River  and  begun  farming  on  the  irri- 
gable area. 

Crop  report f  Fort  Peck  {Indian)  project,  Montana,  year  of  19X5, 


Area 

(acres). 

Unit  of 
yield. 

Yields. 

Values. 

Crop. 

Total. 

Average 
per  acre. 

Per  unit 
of  yield. 

Total. 

Per  acre. 

Wheat 

175 
142 
30 
640 

8 

Bushels... 

...do 

...do 

Tons 

2,176 

3,551 

417 

843 

12.4 

25.0 

13.9 

1.32 

10.90 
.38 
.55 
8.00 

SI,  950 
1,340 

229 
6,744 

400 

I1L13 

Oats 

9.50 

Barley 

7.64 

Hay. :::.:::::..:...:.::::: 

10.54 

Ci  arden 

50.00 

Total  cropped  acreage. 

995 

Total  and  average 

10,681 

10.73 

Irrigated,  no  crop 

105 



Total  irrigated  acreage 

1,100 
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FINANCIAL  STATEMENT. 

[Fioanclal  ■tatement  in  detail,  showing  assets,  liabUltleB,  rescrres,  and  capital,  given  in 

appendix,  p.  752.] 

Feature  coats  of  Fort  Peck  project  to  June  30,  1916. 


Features. 


Sub- 
features. 


Principal 
features. 


Ezminatfon  and  surveys.. 
Storage  wotIgb: 

Ottle  Poreoplne  unit. 

Big  Poreoplne  unit . . . 


Oanal  system: 

Poplar  River  unit... 
Big  Porcupine  unit. 
Big  Muddy  unit.... 


Lateral  system: 

Little  Porcupine  unit. 

Poplar  River  unit 

Big  Porcupine  unit 

Big  Muddy  unit 


Permanent  improvements  and  laiid:  I'roject  buildings 

Operation  and  maintenance  during  construction  (water  rental  basis). 
Pnnt  accounts 


Qross  cost  of  construction  of  project  to  June  30,  191G. 
lioss  revenues  earned  during  construction  i>eriod: 

Rental  of  buildings 

Loss  on  mess  bouse  operations 

Profit  on  mercantile  store  operations 

Profit  CD  hospital  operations 


Net  cost  of  construction  of  project  to  June  30, 1016. 


$28,785.00 
87.10 


206, 166. 64 

63,738.30 

054.63 


24,210.48 

54,299.00 

53,4dL44 

436.34 


1,104.31 

1434.57 

9,13&88 

408.34 


132, 133.  ly? 
28,872.10 

269,668.47 


132,407.26 
7,737.20 
14,684.66 
10,670.07 


495,863.62 


10,214.96 


485,648.66 


» Deduct. 
Estimated  cost  of  contemplated  work.  Fort  Peck  project,  during  fiscal  year  1917, 


Features. 


bub- 
foatures. 


Principal 
features. 


Storage  works: 

Big  Porcupine  unit  (storage  dam). 
Little  Porcupine  unit 


Canal  system: 

Poplar  River  unit.. 
Big  Muddy  unit... 


Lateral  system: 

Little  Porcupine  unit. 

Poplar  River  unit 

Big  Porcupine  unit . . . 


Operatioii  and  maintenance  during  oonstruotion  (water  rental  basis) . 
Total 


$68,900.00 
1,200.00 


6,000.00 
6,000.00 


740.00 
1,440.00 
18,620.00 


$70,100.00 
10,000.00 


20,800.00 
10,000.00 


110,900.00 
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J^PPENDIX. 


lEOISLATION. 

BECLAMATION  ACT. 

An  Act  Appropriating  the  receipts  from  the  sale  and  disposal  of  public 
lands  in  certain  States  and  Territories  to  the  construction  of  irrigation 
works  for  tlie  reclamation  of  arid  lands. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the 
United  States  of  America  in  Congress  assembled^  That  all  moneys 
received  from  the  sale  and  disposal  of  public  lands  in  Arizona,  Cali- 
fornia, Colorado,  Idaho,  Kansas,  Montana,  Nebraska,  Nevada,  New 
Mexico,  North  Dakota,  Oklahoma,  Oregon,  South  Dakota,  Utah, 
Washin^n,  and  Wyoming,  beginning  with  the  fiscal  year  ending 
June  thirtieth,  nineteen  hundred  and  one,  including  the  surplus  of 
fees  and  commissions  in  excess  of  allowances  to  registers  and  re- 
ceivers, and  excepting  the  five  per  centum  of  the  proceeds  of  the  sales 
of  public  lands  in  the  above  States  set  aside  by  law  for  educational 
and  other  purposes,  shall  be,  and  the  same  are  hereby,  reserved,  set 
aside,  and  appropriated  as  a  special  fund  in  the  Treasury  to  be  known 
as  the  "  reclamation  fund,"  to  be  used  in  the  examination  and  survey 
for  and  the  construction  and  maintenance  of  irrigation  works  for  the 
storage,  diversion,  and  development  of  waters  for  the  reclamation 
of  and  and  semiarid  lands  in  the  said  States  and  Territories,  and 
for  the  payment  of  all  other  expenditures  provide^  for  in  this  Act : 
Provided^  That  in  case  the  receipts  from  the  sale  aixd  disposal  of 

f>ublic  lands  other  than  those  realized  from  the  sale  and  disposal  of 
ands  referred  to  in  this  section  are  insufficient  to  meet  the  require- 
ments for  the  support  of  agricultural  colleges  in  the  several  States 
and  Territories,  under  the  Act  of  August  thirtieth,  eighteen  hundred 
and  ninety,  entitled  "An  Act  to  apply  a  portion  of  the  proceeds  of  the 
public  lands  to  the  more  complete  endowment  and  support  of  the  col- 
leges for  the  benefit  of  agriculture  and  the  mechanic  arts,  established 
under  the  provisions  of  an  Act  of  Congress  approved  July  second, 
eighteen  hundred  and  sixty-two,"  the  deficiency,  if  any,  in  the  sum 
necessary  for  the  support  of  the  said  colleges  shall  be  provided  for 
from  any  moneys  in  tne  Treasury  not  otherwise  appropriated. 

^  Sec.  2.  That  the  Secretary  of  the  Interior  is  hereby  authorized  and 
directed  to  make  examinations  and  surveys  for,  and  to  locate  and 
construct,  as  herein  provided,  irrigation  works  for  the  storage,  diver- 
sion, and  development  of  waters,  including  artesian  wells,  and  to 
report  to  Congress  at  the  beginning  of  each  regular  session  as  to  the 
results  of  such  examinations  and  surveys,  giving  estimates  of  cost  of 
all  contemplated  works,  the  quantity  and  location  of  the  lands  which 
can  be  irrigated  therefrom,  and  all  facts  relative  to  the  practicability 
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of  each  irrigation  project;  also  the  cost  of  works  in  process  of  con- 
struction as  well  as  of  those  which  have  been  completed. 

Sec.  3.  That  the  Secretary  of  the  Interior  shall,  before  giving  the 
public  notice  provided  for  in  section  four  of  this  Act,  withdraw  from 
public  entry  the  lands  required  for  any  irrigation  works  contein- 
plated  under  the  provisions  of  this  Act,  and  shall  restore  to  public 
entry  any  of  the  lands  so  withdrawn  when,  in  his  judgment,  such 
lands  are  not  required  for  the  purposes  of  this  Act ;  and  the  Secretary 
of  the  Interior  is  hereby  authorized,  at  or  immediately  prior  to  the 
time  of  beginning  the  surveys  for  any  contemplated  irrigation  works, 
to  withdraw  from  entry,  except  under  the  homestead  laws,  any  public 
lands  believed  to  be  susceptible  of  irrigation  from  said  works :  Pro- 
vided^ That  all  lands  entered  and  entries  made  under  the  homestead 
laws  within  areas  so  withdrawn  during  such  withdrawal  shall  be  sub- 
jecJt  to  all  the  provisions,  limitations,  charges,  terms,  and  conditions 
of  this  Act;  that  said  surveys  shall  be  prosecuted  diligently  to  com- 
pletion, and  upon  the  completion  thereof,  and  of  the  necessary  maps, 
plans,  and  estimates  of  cost,  the  Secretary  of  the  Interior  shall  deter- 
mine whether  or  not  said  project  is  practicable  and  advisable,  and  if 
determined  to  be  impracticable  or  unadvisable  he  shall  thereupon 
restore  said  lands  to  entry;  that  public  lands  which  it  is  proposed  to 
irrigate  by  means  of  any  contemplated  works  shall  be  subject  to  entry 
only  under  the  provisions  of  the  homestead  laws  in  tracts  of  not  less 
than  forty  nor  more  than  one  hundred  and  sixty  acres,  and  shall  be 
subject  to  the  limitations,  charges,  terms,  and  conditions  herein  pro- 
vided :  Provided^  That  the  commutation  provisions  of  the  homestead 
laws  shall  not  apply  to  entries  made  under  this  Act. 

Sec.  4.  That  upon  the  determination  by  the  Secretary  of  the  In- 
terior that  any  irrigation  project  is  practicable,  he  may  cause  to  be 
let  contracts  for  the  construction  of  the  same,  in  such  portions  or 
sections  as  it  may  be  practicable  to  construct  and  complete  as  parts  of 
the  whole  project,  providing  the  necessary  funds  for  such  portions  or 
sections  are  available  in  the  reclamation  fund,  and  thereupon  he  shall 
give  public  notice  of  the  lands  irrigable  under  such  project,  and  limit 
of  area  per  entry,  which  limit  shall  represent  the  acreage  which,  in 
the  opinion  of  the  Secretary,  may  be  reasonably  required  for  the 
support  of  a  family  upon  the  lands  in  question;  also  of  the  charges 
which  shall  be  made  per  acre  upon  the  said  entries,  and  upon  lands 
in  private  ownership  which  may  be  irrigated  by  the  waters  of  the  said 
irrigation  project,  and  the  number  of  annual  installments,  not  ex- 
ceeding ten,  in  which  such  charges  shall  be  paid  and  the  time  when 
such  payments  shall  commence.  The  said  charges  shall  be  deter- 
mined with  a  view  of  returning  to  the  reclamation  fund  the  esti- 
mated cost  of  construction  of  the  project,  and  shall  be  apportioned 
equitably :  Provided^  That  in  all  construction  work  eight  hours  shall 
constitute  a  day's  work,  and  no  Mongolian  labor  shall  be  employed 
thereon. 

Sec.  5.*  That  the  entryman  upon  lands  to  be  irrigated  by  such 
works  shall,  in  addition  to  compliance  with  the  homestead  laws, 
reclaim  at  least  one-half  of  the  total  irrigable  area  of  his  entry  for 
agricultural  purposes,  and  before  receiving  patent  for  the  lands  cov- 
ered by  his  entry  shall  pay  to  the  Government  the  charges  appor- 

^Sec  5.  Manner  of  payments,  amended  by  act  of  Aug.  9,  1912  (87  Stat,  265). 
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tioned  against  such  tract,  as  provided  in  section  four.  No  right  to  the 
use  of  water  for  land  in  private  ownership  shall  be  sold  for  a  tract 
exceeding  one  hundred  and  sixty  acres  to  anv  one  landowner,  and  no 
such  sale  shall  be  made  to  any  landowner  unless  he  be  an  actual  bona 
fide  resident  on  such  land,  or  occupant  thereof  residing  in  the  neigh- 
borhood of  said  land,  and  no  such  right  shall  permanently  attach 
until  all  payments  therefor  are  made.  The  annual  installments  shall 
be  paid  to  the  receiver  of  the  local  land  office  of  the  district  in  which 
the  land  is  situated,  and  a  failure  to  make  any  two  payments  when 
due  shall  render  the  entry  subject  to  cancellation,  with  the  forfeiture 
of  all  rights  under  this  Act,  as  well  as  of  any  moneys  already  paid 
thereon.  All  moneys  received  from  the  above  sources  shall  be  paid 
into  the  reclamation  fund.  Registers  and  receivers  shall  be  allowed 
the  usual  commissions  on  all  moneys  paid  for  lands  entered  under 
this  Act. 

Sec.  6.  That  the  Secretary  of  the  Interior  is  herebj;  authorized  and 
directed  to  use  the  reclamatii)n  fund  for  the  operation  and  mainte- 
nance of  all  reservoirs  and- irrigation  works  constructed  under  the 
provisions  of  this  Act:  Provided^  That  when  the  payments  required 
by  this  Act  are  made  for  the  major  portion  of  the  lands  irrigated 
from  the  waters  of  any  of  the  works  herein  provided  for,  then  the 
management  and  operation  of  such  irrigation  works  shall  pass  to  the 
owners  of  the  lands  irrigated  thereby,  to  be  maintained  at  their  ex- 
pense under  such  form  of  organization  and  imder  such  rules  and 
regulations  as  may  be  acceptable  to  the  Secretary  of  the  Interior: 
Provided^  That  the  title  to  and  the  management  and  operation  of  the 
reservoirs  and  the  works  necessary  for  their  protection  and  operation 
shall  remain  in  the  Government  until  otherwise  provided  by  Congress. 

Sec.  7.  That  where  in  carrying  out  the  provisions  of  this  Act  it 
becomes  necessary  to  acquire  any  rights  or  property,  the  Secretary  of 
the  Interior  is  hereby  authorized  to  acquire  the  same  for  the  United 
States  by  purchase  or  by  condemnation  under  judicial  process,  and 
to  pay  from  the  reclamation  fund  the  sums  which  may  be  needed  for 
that  purpose,  and  it  shall  be  the  duty  of  the  Attorney-General  of  the 
United  States  upon  every  application  of  the  Secretary  of  the  Interior, 
under  this  Act,  to  cause  proceedings  to  be  commenced  for  condemna- 
tion within  thirty  days  from  the  receipt  of  the  application  at  the 
Department  of  Justice. 

Sec.  8.  That  nothing  in  this  Act  shall  be  construed  as  affecting  or 
intended  to  affect  or  to  in  any  way  interfere  with  the  laws  of  any 
State  or  Territory  relating  to  the  control,  appropriation,  use,  or  dis- 
tribution of  water  used  in  irrigation,  or  any  vested  right  acquired 
thereunder,  and  the  Secretary  of  the  Interior ,"in  carrying  out  the  pro- 
visions of  this  Act,  shall  proceed  in  conformity  with  such  laws,  and 
nothing  herein  shall  in  any  way  affect  any  right  .of  any  State  or  of 
the  Federal  Government  or  of  any  landowner,  appropnator,  or  user 
of  water  in,  to,  or  from  any  interstate  stream  or  the  waters  thereof : 
Provided.  That  the  right  to  the  use  of  water  acquired  under  the  pro- 
visions of  this  Act  shall  be  appurtenant  to  the  land  irrigated  and 
beneficial  use  shall  be  the  basis,  the  measure,  and  the  limit  of  the 
right. 

Sec.  9.*  That  it  is  hereby  declared  to  be  the  duty  of  the  Secretary 
of  the  Interior  in  carrying:  out  the  provisions  of  this  Act,  so  far  as 

*  Sec.  9  repealed  by  act  of  Jnne  25.  1910  (36  Stat,  835). 
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the  same  may  be  practicable  and  subject  to  the  existence  of  feasible 
irrigation  projects,  to  expend  the  major  portion  of  the  funds  arising 
from  the  sale  of  public  lands  within  eacn  State  and  Territory  here- 
inbefore named  for  the  benefit  of  arid  and  semiarid  lands  within  the 
limits  of  such  State  or  Territory:  Provided^  That  the  Secretary  may 
temporarily  use  such  portion  of  said  funds  for  the  benefit  of  arid  or 
semiarid  lands  in  any  particular  State  or  Territory  hereinbefore 
named  as  he  may  deem  advisable,  but  when  so  used  the  excess  shall 
be  restored  to  the  fund  as  soon  as  practicable,  to  the  end  that  ulti- 
mately, and  in  any  event,  within  each  ten-year  period  after  the 
passage  of  this  Act,  the  expenditures  for  the  benefit  of  the  said  States 
and  Territories  shall  be  equalized  according  to  the  proportions  and 
subject  to  the  conditions  as  to  practicability  and  feasioility  aforesaid. 

Sec.  10.  That  the  Secretary  of  the  Interior  is  hereby  authorized  to 
perform  any  and  all  acts  and  to  make  such  rules  and  regulations  as 
may  be  necessary  and  proper  for  the  purpose  of  carrying  the  pro- 
visions of  this  Act  into  full  force  and  effect. 

Approved,  June  17,  1902  (32  Stat.,  388). 

RECLAMATIOK  EXTENSION  ACT. 

An  Act  Extending  the  period  of  payment  under  reclamation  projects,  and 

for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  ttte 
United  States  of  America  in  Congress  a^sembled^  That  any  person 
whose  lands  hereafter  become  subject  to  the  terms  and  conditions  of 
the  Act  approved  June  seventeenth,  nineteen  hundred  and  two,  enti- 
tled "An  Act  appropriating  the  receipts  from  the  sale  and  disposal  of 
public  lands  in  certain  States  and  Territories  to  the  construction  of 
irrigation  works  for  the  reclamation  of  arid  lands,"  and  Acts  amenda* 
tory  thereof  or  supplementary  thereto,  hereafter  to  be  referred  to  as 
the  reclamation  law,  and  any  person  who  hereafter  makes  entry 
thereunder  shall  at  the  time  of  making  water-right  application  or 
entry,  as  the  case  may  be,  pay  into  the  reclamation  lund  five  per 
centum  of  the  construction  charge  fixed  for  his  land  as  an  initial  in- 
stallment, and  shall  pay  the  balance  of  said  charge  in  fifteen  annual 
installments,  the  first  five  of  which  shall  each  be  five  per  centum  of 
the  construction  charge  and  the  remainder  shall  each  be  seven  per 
centum  until  the  whole  amount  shall  have  been  paid.  The  first  of  the 
annual  installments  shall  become  due  and  payable  on  December  first 
of  the  fifth  calendar  year  after  the  initial  installment:  Provided^ 
That  any  water-right  applicant  or  entryman  may,  if  he  so  elects,  pay 
the  whole  or  any  part  of  the  construction  charges  owing  by  him 
within  any  shorter  period:  Provided  further^  That  entry  may  be 
made  whenever  water  is  available,  as  announced  by  the  Secretary  of 
the  Interior,  and  the  initial  payment  be  made  when  the  charge  per 
acre  is  established. 

ACT   SHAUi  APPLY  TO  EXISTING  PROJECTS. 

Sec.  2.  That  any  person  whose  land  or  entry  has  heretofore  become 
subject  to  the  terms  and  conditions  of  the  reclamation  law  shall  pay 
the  construction  charge,  or  the  portion  of  the  construction  charge 
remaining  unpaid,  in  twenty  annual  installments,  the  first  of  which 
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shall  become  due  and  payable  on  December  first  of  the  year  in  which 
the  public  notice  affecting  his  land  is  issued  under  this  Act,  and  sub- 
sequent installments  on  December  first  of  each  year  thereafter.  The 
first  four  of  sucK  installments  shall  each  be  two  per  centum,  the  next 
two  installments  shall  each  be  four  p^r  centum,  and  the  next  fourteen 
each  six  per  centum  of  the  total  construction  charge,  or  the  portion 
of  the  construction  charge  unpaid  at  the  beginning  of  such  install- 
ments. 

PENALTIES. 

Sec.  8.  That  if  any  water-right  applicant  or  entryman  shall  fail  to 
pay  any  installment  of  his  construction  charges  when  due,  there  shall 
be  added  to  the  amount  unpaid  a  penalty  oi  one  per  centum  thereof, 
and  there  shall  be  added  a  like  penalty  of  one  per  centum  of  the 
amount  unpaid  on  the  first  day  of  each  month  thereafter  so  long  as 
such  default  shall  continue.  If  any  such  applicant  or  entryman  shall 
be  one  year  in  default  in  the  payment  of  any  installment  of  the  con- 
struction charges  and  penalties,  or  any  part  thereof,  his  water-right 
application,  and  if  he  be  a  homestead  entryman  his  entrj  also,  shall 
be  subject  to  cancellation,  and  all  payments  made  by  him  forfeited 
to  the  reclamation  fund,  but  no  homestead  entry  shall  be  subject  to 
contest  because  of  such  default :  Provided^  That  if  the  Secretary  of 
the  Interior  shall  so  elect,  he  may  cause  suit  or  action  to  be  brought 
for  the  recovery  of  the  amount  in  default  and  penalties;  but  if  suit  or 
action  be  brought,  the  right  to  declare  a  cancellation  and  forfeiture 
shall  be  suspended  pending  such  suit  or  action. 

INCREASE  OF  CHABGES. 

Sec.  4.  That  no  increase  in  the  construction  charges  shall  here- 
after be  made,  after  the  same  have  been  fixed  by  public  notice,  except 
by  agreement  between  the  Secretary  of  the  Interior  and  a  majority  of 
tne  water-right  applicants  and  entrymen  to  be  affected  by  such 
increase,  whereupon  all  water-right  applicants  and  entrymen  in  the 
area  proposed  to  be  affected  by  the  increased  charge  shall  become  sub- 
ject thereto.  Such  increased  charge  shall  be  added  to  the  construc- 
tion charge  and  payment  thereof  distributed  over  the  remaining 
unpaid  installments  of  construction  charges:  Provided^  That  the 
Secretary  of  the  Interior,  in  his  discretion,  may  agree  that  such  in- 
creased construction  charge  shall  be  paid  in  additional  annual  install- 
ments, each  of  which  shall  be  at  least  equal  to  the  amoimt  of  the 
largest  installment  as  fixed  for  the  project  by  the  public  notice  there- 
tofore issued.  And  such  additional  installments  of  the  increased 
construction  charge,  as  so  agreed  upon,  shall  become  due  and  payable 
on  December  first  of  each  year  subsequent  to  the  year  when  the  final 
installment  of  the  construction  charge  under  such  public  notice  is  due 
and  payable :  Provided  further^  That  all  such  increased  construction 
charges  shall  be  subject  to  the  same  conditions,  penalties,  and  suit  or 
action  as  provided  in  section  three  of  this  Act. 

OPERATION    AND    MAINTENANCE. 

Sec.  5.  That  in  addition  to  the  construction  charge,  every  water 
right  applicant,  entryman,  or  landowner  under  or  upon  a  recla- 
mation project  shall  also  pay,  whenever  water  service  is  available 
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for  the  irrigation  of  his  land,  an  operation  and  maintenance  charge 
based  upon  the  total  cost  of  operation  and  maintenance  of  the  project, 
or  each  separate  unit  thereof,  and  such  charge  shall  be  made  tor  each 
acre- foot  of  water  delivered;  but  each  acre  of  irrigable  land,  whether 
irrigated  or  not,  shall  be  charged  with  a  minimum  operation  and 
maintenance  charge  based  upon  the  charge  for  delivery  of  not  less 
than  one  acre- foot  of  water:  Provided^  That,  whenever  any  legally 
organized  water  users'  association  or  irrigation  district  shall  so  re- 
quest, the  Secretary  of  the  Interior  is  hereby  authorized,  in  his  dis- 
cretion, to  transfer  to  such  water  users'  association  or  irrigation  dis- 
trict the  care,  operation,  and  maintenance  of  all  or  any  part  of  the 
project  works,  subject  to  such  rules  and  regulations  as  he  may  pre- 
scribe. If  the  total  amount  of  operation  and  maintenance  charges 
and  penalties  collected  for  any  one  irrigation  season  on  any  project 
shall  exceed  the  cost  of  operation  and  maintenance  of  the  project 
during  that  irrigation  season,  the  balance  ^hall  be  applied  to  a  reduc- 
tion of  the  charge  on  the  project  for  the  next  irrigation  season,  and 
any  deficit  incurred  may  likewise  be  added  to  the  charge  for  the  next 
irrigation  season. 

PITNALTIES. 

Sec.  6.  That  all  operation  and  maintenance  charges  shall  become 
due  and  payable  on  the  date  fixed  for  each  project  by  the  Secretary 
of  the  Interior,  and  if  such  charge  is  paid  on  or  before  the  date  when 
due  there  shall  be  a  discount  of  five  per  centum  of  such  charge;  but 
if  such  charge  is  unpaid  on  the  first  aay  of  the  third  calendar  month 
thereafter,  a  penalty  of  one  per  centum  of  the  amount  unpaid  shall  be 
added  thereto,  and  thereafter  an  additional  penalty  of  one  per  centum 
of  the  amount  unpaid  shall  be  added  on  the  first  day  of  each  calendar 
month  if  such  charge  and  penalties  shall  remain  unpaid,  and  no  water 
shall  be  delivered  to  the  lands  of  any  water-right  applicant  or  entry- 
man  who  shall  be  in  arrears  for  more  than  one  calendar  year  for  the 
payment  of  any  charge  for  operation  and  maintenance,  or  any  annual 
construction  charge  and  penalties.  If  any  water-right  applicant  or 
entryman  shall  be  one  year  in  arrears  in  the  payment  of  any  charge 
for  operation  and  maintenance  and  penalties,  or  any  part  thereof, 
his  water-right  application,  and  if  he  be  a  homestead  entryman  his 
entry  also,  shall  be  subject  to  cancellation,  and  all  payments  made  by 
him  forfeited  to  the  reclamation  fund,  but  no  homestead  entry  shall 
be  subject  to  contest  because  of  such  arrears.  In  the  discretion  of 
the  Secretary  of  the  Interior  suit  or  action  may  be  brought  for  the 
amounts  in  deiault  and  penalties  in  like  manner  as  provided  in  sec- 
tion three  of  this  Act. 

FISCAL  AGENT. 

Sec.  7.  That  the  Secretary  of  the  Interior  is  hereby  authorized, 
in  his  discretion,  to  designate  and  appoint,  under  such  rules  and  regu- 
lations as  he  may  prescribe,  the  legally  organized^  water  users'  asso- 
ciation or  irrigation  district,  under  any  reclamation  project,  as  the 
fiscal  agent  of  the  United  States  to  collect  the  annual  payments  on 
the  construction  charge  of  the  project  and  the  annual  charges  for 
operation  and  maintenance  and  all  penalties:  Provided^  l%at  no 
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water-right  applicant  or  entryman  shall  be  entitled  to  credit  for  any 
payment  thus  made  until  the  same  shall  have  been  paid  over  to  an 
officer  designated  by  the  Secretary  of  the  Interior  to  receive  the  same. 

RECLAMATION    REQUIREMENTS. 

Sec.  8.  That  the  Secretary  of  the  Interior  is  hereby  authorized  to 
make  general  rules  and  regulations  governing  the  use  of  water  in 
the  irrigation  of  the  lands  within  any  project,  and  may  require  the 
reclamation  for  agricultural  purposes  and  the  cultivation  of  one- 
fourth  the  irrigable  area  under  each  water- right  application  or  entry 
within  three  nill  irrigation  seasons  after  the  filing  of  water-right 
application  or  entry,  and  the  reclamation  for  agricultural  purposes 
and  the  cultivation  of  one-half  the  irrigable  area  within  five  full  irri- 
gation seasons  after  the  filing  of  the  water-right  application  or  entry, 
and  shall  provide  for  continued  compliance  with  such  requirements. 
Failure  on  the  part  of  any  water-right  applicant  or  entryman  to  com- 
ply with  such  requirements  shall  render  his  application  or  entry 
subject  to  cancellation. 

LANDS   NOT  SUBJECT  TO  RECLAMATION   ACT. 

Sec.  9.  That  in  all  cases  where  application  for  water  right  for 
lands  in  private  ownership  or  lands  held  under  entries  not  subject 
to  the  reclamation  law  shall  not  be  made  within  one  year  after  the 
passage  of  this  Act,  or  within  one  year  after  notice  issued  in  pursu- 
ance of  section  four  of  the  reclamation  Act,  in  cases  where  such 
notice  has  not  heretofore  been  issued,  the  construction  charges  for 
such  land  shall  be  increased  five  per  centum  each  year  until  such 
application  is  made  and  an  initial  installment  is  paid. 

WITHDRAWN  LANDS  SUBJECT  TO  ENTRY. 

Sec.  10.  That  the  Act  of  Congress  approved  February  eighteenth, 
nineteen  hundred  and  eleven,  entitled  "An  Act  to  amend  section 
five  of  the  Act  of  Congress  of  June  twenty-fifth,  nineteen  hundred 
and  ten,  entitled  'An  Act  to  authorize  advances  to  the  reclamation 
fund  and  for  the  issuance  and  disposal  of  certificates  of  indebtedness 
in  reimbursement  therefor,  and  for  other  purposes,'"  be,  and  the 
same  hereby  is,  amended  so  as  to  read  as  follows : 

"  Sec.  5.  That  no  entry  shall  be  hereafter  made  and  no  entryman 
shall  be  permitted  to  go  upon  lands  reserved  for  irrigation  purposes 
until  the  Secretary  of  the  Interior  shall  have  established  the  unit  of 
acreage  per  entry,  and  water  is  ready  to  be  delivered  for  the  land  in 
such  unit  or  some  part  thereof  and  such  fact  has  been  announced 
by  the  Secretary  of  the  Interior:  Provided^  That  where  entries 
made  prior  to  June  twenty-fifth,  nineteen  hundred  and  ten,  have 
been  or  may  be  relinquished,  in  whole  or  in  part,  the  lands  so  relin- 
c^uished  shall  be  subject  to  settlement  and  entry  under  the  reclama- 
tion law." 

WATER  service. 

Sec.  11.  That  whenever  water  is  available  and  it  is  impracticable 
to  apportion  operation  and  maintenance  charges  as  provided  in  sec- 
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tion  five  of  this  Act,  the  Secretary  of  the  Interior  may,  prior  to  giving 
public  notice  of  the  construction  charge  per  acre  upon  land  under  any 
project,  furnish  water  to  any  entryman  or  private  landowner  there- 
under until  such  notice  is  given,  making  a  reasonable  charge  therefor, 
and  such  charges  shall  be  subject  to  the  same  penalties  and  to  the  pro- 
visions for  cancellation  and  collection  as  herein  provided  for  other 
operation  and  maintenance  charges. 

ADMISSION  OF  PRIVATE  LANDOWNERS  TO  NEW  PROJECTS. 

Sec.  12.  That  before  any  contract  is  let  or  work  begun  for  the  con- 
struction of  any  reclamation  project  hereafter  adopted  the  Secretary 
of  the  Interior  shall  require  the  owners  of  private  lands  thereunder  to 
agree  to  dispose  of  all  lands  in  excess  of  the  area  which  he  shall  deem 
sufficient  for  the  support  of  a  family  upon  the  land  in  question,  upon 
such  terms  and  at  not  to  exceed  such  price  as  the  Secretary  of  the  In- 
terior may  designate:  and  if  any  landowner  shall  refuse  to  agree  to 
the  requirements  fixed  by  the  Secretary  of  the  Interior,  his  land  shall 
not  be  included  within  the  project  if  adopted  for  construction. 

DISPOSITION  OF  EXCESS  FARM  UNITS. 

Sec.  13.  That  all  entries  under  reclamation  projects  containing 
more  than  one  farm  unit  shall  be  reduced  in  area  and  conformed  to  a 
single  farm  unit  within  two  years  after  making  proof  of  residence, 
improvement,  and  cultivation,  or  within  two  years  after  the  issuance 
of  a  farm-unit  plat  for  the  project,  if  the  same  issues  subsequent  to 
the  making  of  such  proof :  Provided^  That  such  proof  is  made  within 
four  years  from  the  date  as  announced  by  the  Secretary  of  the  In- 
terior that  water  is  available  for  deliverer  for  the  land.  Any  entry- 
man  failing  within  the  period  herein  provided  to  dispose  of  the  excess 
of  his  entry  above  one  farm  unit,  in  the  manner  provided  by  law,  and 
to  conform  his  entry  to  a  single  farm  unit  shall  render  his  entry  sub- 
ject to  cancellation  as  to  the  excess  above  one  farm  unit:  Provided^ 
That  upon  compliance  with  the  provisions  of  law  such  entryman  shall 
be  entitled  to  receive  a  patent  tor  that  part  of  his  entry  which  con- 
forms to  one  farm  unit  as  established  for  the  project :  Provided  fur- 
ther^ That  no  person  shall  hold  by  assignment  more  than  one  farm 
unit  prior  to  final  payment  of  all  charges  for  all  the  land  held  by 
him  subject  to  the  reclamation  law,  except  operation  and  maintenance 
charges  not  then  due. 

acceptance  of  this  act. 

Sec.  14.  That  any  person  whose  land  or  entry  has  heretofore 
become  subject  to  the  reclamation  law,  who  desires  to  secure  the 
benefits  of  the  extension  of  the  period  of  payments  provided  by  this 
Act,  shall,  within  six  months  after  the  issuance  oi  the  first  public 
notice  hereunder  affecting  his  land  or  entry,  notify  the  Secretary  of 
the  Interior,  in  the  manner  to  be  prescribed  by  said  Secretary,  oi  his 
acceptance  of  all  of  the  terms  and  conditions  of  this  Act,  and  there- 
after his  lands  or  entry  shall  be  subject  to  all  of  the  provisions  of  this 
Act. 
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Sec.  15.  That  the  Secretary  of  the  Interior  is  hereby  authorized  to 
perform  any  and  all  acts  and  to  make,  such  rules  and  regulations  as 
may  be  necessary  and  proper  for  the  purpose  of  carrying  the  provi- 
sions of  this  Act  into  full  force  and  effect. 

Sec.  16.  That  from  and  after  July  first,  nineteen  hundred  and 
fifteen,  expenditures  shall  not  be  made  for  carrying  out  the  purposes 
of  the  reclamation  law  except  out  of  appropriations  made  annually 
by  Congress  therefor,  and  the  Secretary  of  the  Interior  shall,  for  the 
fiscal  year  nineteen  hundred  and  sixteen,  and  annually  thereafter,  in 
the  regular  Book  of  Estimates,  submit  to  Congress  estimates  of  the 
amoimt  of  money  necessary  to  be  expended  for  carrying  out  any  or  all 
of  the  purposes  authorized  by  the  reclamation  law,  including  the 
extension  and  completion  of  existing  projects  and  units  thereof  and 
the  construction  oi  new  projects.  The  annual  appropriations  made 
I'.ereunder  by  Congress  for  such  purposes  shall  be  paid  out  of  the 
reclamation  fund  provided  for  by  the  reclamation  law. 

Approved,  August  18, 1914  (88  Stat,  686). 

AFPBOPRIATION   FOR   UNITED    STATES   BECLAHATION   SERVICE, 

FISCAL  YEAR  1017. 

The  following  is  the  appropriation  for  the  Eeclamation  Service 
for  the  fiscal  year  1917,  beginnmg  July  1, 1916,  and  ending  June  30, 
1917,  as  found  in  the  sundry  civil  appropriation  act  approved  July  1, 
1916,  PubUc,  No.  182: 

BECLAMATI017  SERVICE. 

The  following. sums  are  appropriated  out  of  the  special  fund  in  the 
Treasury  of  the  United  States  created  by  the  Act  of  June  seventeenth, 
nineteen  hundred  and  two  (Thirty-second  Statutes,  page  three  hun- 
dred and  eighty-eight),  and  therein  designated  "the  reclamation 
fund": 

For  all  expenditures  authorized  by  the  Act  of  June  seventeenth, 
nineteen  himdred  and  two  (Thirty-second  Statutes,  page  three  hun- 
dred and  eighty -eight),  and  Acts  amendatory  thereof  and  supple- 
mentary thereto,  known  as  the  reclamation  law,  and  all  other  Acts 
imder  which  expenditures  from  said  fund  are  authorized,  including 
salaries  in  the  city  of  Washington  and  elsewhere ;  rent  of  office  quar- 
ters in  the  city  of  Washington,  $8,400,  and  for  rent  elsevs^here;  exami- 
nation of  estimates  for  appropriations  in  the  field ;  printing  and  bind- 
ing; law  books,  books  or  reference,  periodicals,  engineering  and  sta- 
tistical publications,  not  exceeding  $1,500;  purchase,  mamtenance, 
and  operation  of  horse-drawn  or  motor-propelled  passenger-carrying 
vehicks;  per  diem  in  lieu  of  subsistence,  when  allowed,  pursuant  to 
section  thirteen  of  the  sundry  civil  appropriation  Act  approved 
August  first,  nineteen  hundred  and  fourteen;  payment  of  aamages 
caused  to  the  owners  of  lands  or  private  property  of  any  kind  oy 
reason  of  the  operations  of  the  United  States,  its  officers  or  employees, 
in  the  survey,  construction,  operation,  or  maintenance  of  irrigation 
works,  and  which  may  be  compromised  by  agreement  between  the 
claimant  and  the  Secretary  of  the  Interior;  and  compensation  to 
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artisans  and  laborers  for  injuries  under  the  Act  of  May  thirtieth, 
nineteen  hundred  and  eight  (Thirty-fifth  Statutes,  page  five  hundred 
and  fiftv-six),  namely: 

Salt  Kiver  project,  Arizona :  For  maintenance,  operation,  continu- 
ation of  construction,  and  incidental  operations,  $480,000  together 
with  the  unexpended  balance  of  the  sum  appropriated  for  this  project 
for  the  fiscal  year  nineteen  hundred  and  sixteen:  Provided^  That 
there  is  hereby  appropriated,  out  of  said  sum,  the  sum  of  $300  to  re- 
imburse the  Moeur-Pafford  Company,  a  corporation  organized  under 
the  laws  of  Arizona,  for  damages  sustained  by  the  reason  of  the  in- 
ability, under  existing  law,  of  the  United  States  to  carry  out  a  certain 
agreement  between  said  company  and  the  project  manager  in  connec- 
tion with  a  contract  dated  November  twenty-fifth,  nineteen  hundred 
and  eleven,  between  said  company  and  the  project  manager  of  the 
Keclamation  Service,  Salt  River  project,  Arizona,  approved  by  the 
Director  of  the  Reclamation  Service  on  December  twentieth,  nineteen 
hundred  and  eleven; 

Yuma  project,  Arizona-California :  For  maintenance,  operation, 
continuation  of  construction,  and  incidental  operation,  $759,000 ;  to- 
gether with  the  unexpended  balance  of  the  sum  appropriated  for  this 
project  for  the  fiscal  year  nineteen  hundred  and  sixteen; 

Orland  project,  California:  For  maintenance,  operation,  continua- 
tion of  construction,  and  incidental  operations,  $33,000,  together 
with  the  unexpended  balance  of  the  sum  appropriated  for  this 
project  for  the  fiscal  year  nineteen  hundred  and  sixteen; 

Grand  Valley  project,  Col6rado :  For  maintenance,  operation,  con- 
tinuation of  construction,  and  incidental  operations,  $309,000;  to- 
gether with  the  unexpended  balance  of  the  sum  appropriated  for  this 
project  for  the  fiscal  year  nineteen  hundred  and  sixteen; 

Uncompahgre  project,  Colorado :  For  maintenance,  operation,  con- 
tinuation of  construction,  and  incidental  operations,  $288,000; 

Boise  project,  Idaho :  For  maintenance,  operation,  continuation  of 
construction,  and  incidental  operations,  $540,000  together  with  the 
unexpended  balance  of  the  sum  appropriated  for  this  project  for  the 
fiscal  year  nineteen  hundred  and  sixteen; 

Minidoka  project,  Idaho:  For  maintenance,  operation,  continua- 
tion of  construction,  and  incidental  operations,  $302,000 ; 

Jackson  Lake  enlargement  work,  Idaho- Wyoming :  For  mainte- 
nance, operation,  continuation  of  construction,  and  incidental  opera- 
tions, conditioned  upon  the  deposit  of  this  amount  by  the  Kuhn  Irri- 
gation and  Canal  Company  and  the  Twin  Falls  Canal  Company  to 
the  credit  of  the  reclamation  fund,  $241,000; 

Garden  City  project,  Kansas:  For  maintenance,  operation,  and 
incidental  operations,  $2,000; 

Huntley  project,  Montana :  For  maintenance,  operation,  continua- 
tion of  construction,  and  incidental  operations,  $160,000; 

Milk  River  project,  Montalia:  For  maintenance,  operation,  con- 
tinuation of  construction,  and  incidental  operations,  $696,000; 

Sun  River  project,  Montana  :  For  maintenance,  operation,  continu- 
ation of  construction,  and  incidental  operations,  $205,000; 

Lower  Yellowstone  project,  Montana-North  Dakota:  For  mainte- 
nance, operation,  continuation  of  construction,  and  incidental  opera- 
tions, $30,000; 
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North  Platte  project,  Nebraska- Wyoming:  For  maintenance,  oper- 
ation, continuation  of  construction,  and  incidental  operations, 
$1,100,000,  together  with  the  unexpended  balance  of  the  sum  appro- 
priated for  this  project  for  the  fiscal  year  nineteen  hundred  and 
sixteen ; 

Truckee-Carson  project,  Nevada :  For  maintenance,  operation,  con- 
tinuation of  construction,  and  incidental  operations,  $220,000,  to- 
gether with  the  unexpended  balance  of  the  sum  appropriated  for 
this  project  for  the  fiscal  year  nineteen  hundred  and  sixteen ; 

Carlsbad  project.  New  Mexico :  For  maintenance,  operation,  con- 
tinuation of  construction,  and  incidental  operations,  $323,000  to- 
gether with  the  unexpended  balance  of  the  sum  appropriated  for 
this  project  for  the  fiscal  year  nineteen  hundred  and  sixteen ; 

Hondo  project,  New  ifoxico:  For  maintenance,  operation,  and  in- 
cidental operations,  $4,000 ; 

Rio  Grande  project.  New  Mexico-Texas:  For  maintenance,  opera- 
tion, continuation  of  construction,  and  incidental  operations, 
$595,000,  together  with  the  unexpended  balance  of  the  sum  appro- 
priated for  this  project  for  the  fiscal  year  nineteen  hundred  and 
sixteen; 

North  Dakota  pumping  project,  North  Dakota:  For  maintenance, 
operation,  continuation  of  construction,  and  incidental  operations, 
$50,000; 

Lawton  project,  Oklahoma :  For  maintenance,  operation,  continua- 
tion of  construction,  and  incidental  operations,  $51,000; 

Umatilla  project,  Oregon:  For  maintenance,  operation,  continua- 
tion of  construction,  and  incidental  operations,  $235,000 ; 

Klamath  project,  Oregon-California :  For  maintenance,  operation, 
continuation  of  construction,  and  incidental  operations,  $180,000; 
together  with  the  imexpended  balance  of  the  sum  appropriated  for 
this  project  for  the  fiscal  year  nineteen  hundred  and  sixteen ; 

Belle  Foiirche  project,  bouth  Dakota:  For  maintenance,  operation, 
continuation  of  construction,  and  incidental  operations,  $98,000, 
together  with  the  unexpended  balance  of  the  sum  appropriated  for 
this  project  for  the  fiscal  year  nineteen  hundred  and  sixteen ; 

Strawberry  Valley  project,  Utah:  For  maintenance,  operation, 
continuation  of  construction,  and  incidental  operations,  $315,000; 

Okanogan  project,  Washington :  For  maintenance,  operation,  con- 
tinuation of  construction,  andincidental  operations,  $58,000; 

Yakima  project,  Washington:  For  maintenance,  operation,  con- 
tinuation of  construction,  and  incidental  operations,  $798,000,  to- 
gether with  the  unexpended  balance  of  the  sum  appropriated  for  this 
project  for  the  fiscal  year  nineteen  hundred  and  sixteen ; 

Shoshone  project,  Wyoming:  For  maintenance,  operation,  contin- 
uation of  construction,  and  incidental  operations,  $762,000  together 
with  the  unexpended  balance  of  the  sum  appropriated  for  this  project 
for  the  fiscal  year  nineteen  hundred  and  sixteen ; 

For  cooperative  and  other  miscellaneous  investigations  (secondary 
projects),  $50,000; 

Under  the  provisions  of  this  Act  no  greater  sum  shall  be  expended, 
nor  shall  the  United  States  be  obligated  to  expend,  during  the  fiscal 
year  nineteen  hundred  and  seventeen,  on  any  reclamation  project 
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appropriated  for  herein  an  amount  in  excess  of  the  sum  herein  ap- 
propriated therefor,  nor  shall  the  whole  expenditures  or  obligations 
incurred  for  all  of  such  projects  for  the  fiscal  year  nineteen  hundred 
and  seventeen  exceed  the  whole  amount  in  the  "  reclamation  fund " 
for  that  fiscal  year; 

Ten  per  centum  of  the  foregoing  amounts  shall  be  available  inter- 
changeably for  expenditure  on  the  reclamation  projects  named;  but 
not  more  than  ten  per  centum  shall  be  added  to  the  amount  appro- 
priated for  any  one  of  said  projects ; 

All  moneys  refunded  except  repayments  of  construction  and  opera- 
tion and  maintenance  charges,  under  the  provisions  of  the  Act  shall 
be  a  credit  to  the  appropriation  for  the  project  from  or  on  account  of 
which  the  collection  is  made  and  shall  be  available  for  expenditure 
in  like  manner  as  if  said  sum  had  been  specifically  appropriated  for 
said  project  in  this  Act; 

In  all,  for  the  Reclamation  Service,  $8,884,000. 

VALIDATIOK  OF  ENTRIES. 

[Public— No.  72.1 

An  Act  To  amend  the  Act  of  June  twenty-third,  nineteen,  hundred  and  ten, 
entitled  ''An  Act  providingr  that  entrymen  for  homesteads  within  the 
reclamation  projects  may  assigrn  their  entries  upon  satisfactory  proof  of 
residence,  improvement,  and  cultivation  for  five  years,  the  same  as  thougrh 
said  entry  had  been  made  under  the  origrinal  homestead  Act.'' 

Be  it  enacted  hy  ths  Senate  and  House  of  Representatives  of  the 
United  States  of  America  in  Congress  assembled^  That  the  Act  of 
Jmie  twenty-third,  nineteen  hundred  and  ten  (Public,  Two  hundred 
and  forty-three,  Thirty-sixth  Statutes,  page  five  hundred  and  ninety- 
two),  entitled  "An  Act  providing  that  entrymen  for  homesteads 
within  reclamation  projects  may  assign  their  entries  upon  satisfac- 
tory proof  of  residence,  improvement,  and  cultivation  for  five  years, 
the  same  as  though  said  entry  had  been  made  under  the  original 
homestead  Act,"  is  hereby  amended  by  adding  the  following  proviso : 

'^Provided^  That  in  the  absence  of  any  intervening  valid  adverse 
interests  any  assignment  made  between  June  twenty-third,  nineteen 
hundred  and  ten,  and  January  first,  nineteen  hundred  and  thirteen, 
of  land  upon  which  the  assignor  has  submitted  satisfactory  final 
proof  and  the  assignee  purchased  with  the  belief  that  the  assignment 
was  valid  and  under  the  Act  of  June  twenty-third,  nineteen  himdred 
and  ten,  is  hereby  confirmed,  and  the  assignee  shall  be  entitled  to  the 
land  assigned  as  under  the  Act  of  June  twenty-third,  nineteen  hun- 
dred and  ten,  notwithstanding  that  said  original  entry  was  con- 
formed to  farm  units  and  that  the  part  assigned  was  canceled  and 
eliminated  from  said  entry  prior  to  the  date  of  final  proof :  Provided 
further^  That  all  entries  so  assigned  shall  be  subject  to  the  limita- 
tions, terms,  and  conditions  of  the  reclamation  Act  and  Acts  amend- 
atory thereof  or  supplemental  thereto,  and  all  of  said  assignees  whose 
entries  are  hereby  confirmed  shall,  as  a  condition  to  receiving  patent, 
make  the  proof  heretofore  required  of  assignees." 

Approved,  May  8,  1916. 
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ACCBPTAKCE  OF  PBOVISIONS  01*  EXTENSION  ACT. 

[PUBUO — ^No.  1C7.] 

An  Act  To  amend  section  fourteen  of  the  reclamation  extension  Act  approved 
Augrust  thirteenth,  nineteen  hundred  and  fourteen. 

Be  it  enacted  hy  the  Senate  and  Howe  of  Representatives  of  the 
United  States  of  America  in  Congress  assemblea^  That  section  four- 
teen of  an  Act  entitled  "An  Act  extending  the  period  of  payment 
under  reclamation  projects,  and  for  other  purposes,"  approved 
August  thirteenth,  nineteen  hundred  and  fourteen,  be  amended  so 
as  to  read  as  follows: 

"  Sec.  14.  That  any  person  whose  land  or  entry  has  heretofore 
become  subject  to  the  reclamation  law,  who  desires  to  secure  the 
benefits  of  the  extension  of  the  period  of  payments  provided  by  this 
Act,  shall,  within  six  months  after  the  issuance  of  the  first  public 
notice  hereimder  affecting  his  land  or  entry,  notify  the  Secretary  of 
the  interior,  in  the  manner  to  be  prescribed  bv  said  Secretary,  of 
his  acceptance  of  all  the  terms  and  conditions  of  this  Act,  and  there- 
after his  lands  or  entry  shall  be  subject  to  all  of  the  provisions  of 
this  Act :  Provided^  That  upon  sufficient  showing  the  Secretary  of  the 
Interior  may,  in  his  discretion,  permit  notice  of  acceptance  of  all  the 
terms  and  conditions  of  this  Act  to  be  filed  at  any  time  after  the  time 
limit  hereinbefore  fixed  for  filing  such  acceptance  shall  have  expired, 
conditioned,  however,  that  where  the  apphcant  for  such  acceptance 
is  in  arrears  on  construction  charges,  he  shall  at  the  time  of  accept- 
ance pay  such  installments  of  the  construction  charge  as  he  would 
have  been  required  to  pay  had  he  accepted  this  Act  within  the  time 
limit  hereinabove  fixed,  plus  the  penalties  that  would  have  accrued 
had  he  so  accepted,  and  such  applicant  shall  thereafter  be  upon  the 
same  status  that  he  would  have  been  had  he  accepted  the  provisions 
of  this  Act  within  the  time  limit  hereinabove  fixed,  and  thereafter 
the  lands  or  entr^  of  any  such  persons  so  filing  such  notice  of  accept- 
ance shall  be  subject  to  all  the  provisions  of  uiis  Act." 

Approved,  July  26, 1916. 

DECISIOHS  OF  THE  COITBTS  CONSTBITINO  THE  EECLAHATIOH 

lAW. 

(in  the  sitfreme  coubt  of  the  unfted  states). 

SBCBETABT  HAS  AUTHORITY  TO  ASSESS  OPEBATION  AND  MAIN- 
TENANCE COSTS  OF  FBOJECT  DURING  THE  GOVERNMENT-HELD 
PERIOD. 

The  statutory  provision  for  charging  the  cost  of  construction  of 
an  improvement  against  property  benefited  may  include  the  cost  of 
maintenance,  as  well  as  the  actual  construction ;  and  in  determining 
the  scope  of  the  provision  the  court  may  arrive  at  the  legislative 
intent  by  examining  the  historj  of  the  statute. 

The  history  of  the  reclamation  act  of  1902  shows  it  was  the  intent 
of  Congress  that  the  cost  of  each  irrigation  district  should  be  assessed 
against  the  property  benefited,  and  that  the  assessments  as  fast  as 
collected  should  be  paid  back  into  the  fund  for  use  in  subsequent 
projects  without  diminution.    This  intent  can  not  be  carried  ont 
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without  charging  the  expense  of  maintenance  during  the  Govern- 
ment-held period  as  well  as  the  cost  of  construction. 

Subsequent  legislative  construction  of  a  prior  act  may  properly  be 
examined  as  an  aid  to  its  interpretation :  and  so  held  that  statutes 
passed  since  the  reclamation  act  of  1902  indicated  that  Congress 
has  construed  the  provisions  of  that  act  as  authorizing  the  Secretary 
of  the  Interior  to  assess  cost  of  maintenance  as  well  as  of  construction 
of  irrigation  projects  upon  the  land  benefited. 

Where  the  executive  officer  charged  with  its  enforcement  sent  re- 
ports to  Congress  on  some  construction  of  a  statute,  it  is  significant 
if  Congress  never  has  taken  any  adverse  action  in  regard  to  such 
construction. 

Quaere:  Whether  Congress  may  not  by  legislation  construe  a  prior 
statute  ?o  that  as  to  all  matters  subsequently  arising  action  is  legisla- 
tive in  character. 

The  repeated  and  practical  construction  of  the  reclamation  act 
of  1902  by  both  Congress  and  the  Secretary  of  the  Interior  in 
charging  the  cost  of  maintenance  as  well  as  construction  accords 
with  the  provisions  of  the  act  taken  in  its  entirety  and  is  followed 
by  the  court.  (Swigart  v.  Baker  (Washington) ^  229  U.  S.,  187; 
199  Fed.,  865,  reversed;  196  Fed.,  569,  affirmed.) 

BAILBOAB   COMPANY   MAY   SECURE   BIGHT   OF  WAY   ACROSS 
RECI«AMATION  PROJECT. 

Under  the  policy  of  the  Government  to  encourage  the  building  of 
railroads  in  the  Western  States,  Congress  has  in  some  cases  granted 
land  to  aid  in  construction,  and  has  also  provided  the  means  by  which 
those  companies  not  having  such  grants  can,  under  reasonable  condi- 
tions, acquire  rights  of  way  over  public  lands. 

While  the  right  of  way  statute  only  applies  to  public  lands,  and 
therefore  does  not  apply  to  lands  segregated  from  the  public  domain 
by  homestead  entries,  settlers  may,  under  section  2288,  Revised 
Statutes,  grant  rights  of  wa^  over  land  before  final  proof. 

Nothing  in  the  reclamation  act  affects  the  provision  of  section 
2288,  Revised  Statutes,  permitting  a  homesteader  without  patent,  but 
in  lawful  possession,  to  grant  to  a  railroad  company  a  right  of  way 
across  his  claim. 

Privileges  for  granting  to  railroad  companies  rights  of  wav  over 
homesteaders'  land  under  entry  were  renewed  and  extended  by  the 
act  of  March  3, 1905,  Chap.  1424,  33  Stat,  991. 

The  various  acts  of  Congress  in  effect  operate  to  give  the  consent  of 
the  United  States  to  the  construction  of  a  railroad  as  an  instrumen- 
tality of  commerce  across  the  lands  of  those  homesteaders  within  the 
limits  of  the  Minidoka  Irrigation  project  in  Idaho  who  gave  deeds 
for  the  right  of  way  to  the  railroad  company.  (Minidoka  &  South- 
western Railroad  Co.  v.  United  States  (Idaho),  235  U.  S.,  211;  190 
Fed.,  491,  reversed;  176  Fed.,  762,  affirmed.) 

UJIITM)  STATES  MAY  ACQUIRE  INDIAN  ALLOTMENT  FOR  RECLA- 
MATION PURPOSES. 

Under  the  provisions  of  the  reclamation  act,  the  Secretary  of  the 
Interior  has  power  to  acquire  the  rights  and  property  necessary  there- 
for, including  those  of  allottee  Indians  by  paying  for  their  improve-^ 
ments,  and  giving  them  the  right  of  selecting  other  lands. 
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The  restrictions  on  alienation  of  lands  allotted  to  Indians  within 
the  area  of  the  Milk  River  irrigation  project  do  not  extend  to  pro- 
hibiting an  allottee  Indian  from  selling  his  improvements  to  the 
United  States,  and  selecting  other  lands  so  that  the  United  States 
could  use  the  lands  selected  for  purposes  of  an  irrigation  project  as 
provided  by  act  of  Congress.  (Henkel  v.  U.  S.  (Montana),  237 
\J.  S.,  43;  196  Fed.,  345,  affirmed.) 

(in  the  circuit  court  op  appeals.) 

CONSTITUTTONALITY  OF  BECLAHATION  ACT— WITHDRAWAL  OF 
PUBLIC  LANDS  FOR  PURPOSES  OF  ACT— RIGHTS  OF  SETTLER 
UPON  UNSURVEYED  PUBLIC  LAND. 

The  reclamation  act  is  within  the  power  of  Congress  as  to  lands 
within  the  States  as  well  as  Territories,  under  the  Constitution,  arti- 
cle 4,  section  3,  giving  it  power  "  to  dispose  of  and  make  all  needful 
rules  and  regulations  respecting  the  territory  or  other  property  be- 
longing to  the  United  States,"  and  is  not  in  violation  of  tne  Constitu- 
tion on  the  ground  that  it  authorizes  the  expenditure  of  public 
money  without  an  appropriation,  since  it  is  in  itself  an  appropria- 
tion of  the  proceeds  of  land  sold,  nor  as  delegating  legislative 
authority  to  the  Secretary  of  the  Interior. 

The  reclamation  act  directs  the  Secretary  of  the  Interior  to  "  with- 
draw from  public  entry  the  lands  required  for  any  irrigation  works 
contemplated  under  the  provisions  of  this  act,"  and  authorizes  him 
"to  withdraw  from  entry,  except  under  the  homestead  laws,  any 
public  lands  believed  to  be  susceptible  of  irrigation  from  said  works. 
Held  that  two  classes  of  withdrawals  were  thereby  provided  for, 
and  that  the  exception  of  homestead  entry  from  the  second  had  no 
applicatipn  to  the  first;  withdrawals  and  reservations  thereunder 
being,  from  the  necessity  of  the  case,  absolute. 

The  reclamation  act  contains  no  provision  for  the  recognition  or 
protection  of  any  right  of  a  settler  of  unsurveyed  public  lands  which 
may  be  withdrawn  and  reserved  thereunder  for  use  in  the  con- 
struction of  irrigation  works,  and  such  settler  has  no  right  which  he 
can  oppose  to  the  taking  of  the  land  for  such  purposes.  (United 
States  V.  Hanson  (Washington),  167  Fed.,  881,  reversing  trial  court.) 

PBIVATE  LANDS  IN  RECLAMATION  PBOJECTS-^ONSTITTTTIONAL 
AUTHORITY  OF  THE  UNITED  STATES— EMINENT  DOMAIN. 

The  reclamation  act  contemplated  the  irrigation  of  private  lands 
as  well  as  lands  belonging  to  the  Government,  and  the  fact  that  the 
scheme  contemplates  the  irrigation  of  private  as  well  as  a  large  tract 
of  Government  land  does  not  render  a  project  illegal,  so  as  to  prevent 
the  condemnation  of  land  necessary  to  carry  it  out. 

The  United  States  has  constitutional  authority  to  organize  and 
maintain  an  irrigation  project  within  a  State  where  it  owns  arid 
lands,  whereby  it  will  associate  with  itself  other  owners  of  like  lands 
for  the  purpose  of  reclaiming  and  improving  them,  and  for  that  pur- 
pose it  exercises  the  right  of  eminent  domain  against  other  land- 
owners to  obtain  land  necessary  to  carry  the  proposed  project  in 
effect.  (Burley  v.  United  States  et  al.  (Waho),  179  Fed.,  1;  aflSrm- 
ing  172  Fed-,  615.) 
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WATEB  USEBS'  ASSOCLA.TldK  FBOPER  PARTY  PLAINTIFF  IN  SUIT 
TO  ENJOIN  TTNITEB  STATES  OFFICEKS  FROM  COLLiSCTING 
XTNIiAWFXTIi  WATEB  CHARGES  FROM  SHAREHOLDERS. 

A  corporation  with  which,  as  the  Tepresentative  of  its  share- 
holders, who  are  parties  accepted  by  the  United  States  as  holders 
of  water  rights  in  a  project  under  the  reclamation  act,  the  United 
States  makes  a  contract  for  the  benefit  of  sudi  shareholders  relative 
to  the  supply  of  water  due  and  the  dues  to  be  paid  by  the  share- 
holders and  which  covenants  in  the  contract  to  collect  dues  for  the 
United  States  and  guarantees  the  payment  thereof,  is  the  proper 
party  plaintiff  in  a  suit  to  enjoin  officers  of  the  United  States  from 
collecting  unlawful  charges  from  the  shareholders,  turning  the  water 
from  their  lands,  and  canceling  their  water  rights  and  homestead 
rights  because  they  fail  to  pay  such  charges.  (Magruder  et  al.  v. 
Belle  Fourche  Valley  Water  Users'  Association  (South  Dakota), 
219  Fed.,  72,  affirming  lower  court.) 

(in  federal  TRIAL  CJOURTS.) 

RESERVATION  IN  PUBLIC  LAND  PATENT  OF  RIGHT  Of  WAT  FOR 
IRRIGATION  CANALS  REFERS  TO  FTTTITRE  CONSTRUCTION. 

The  act  of  Congress  August  30, 1890  (26  Stat.,  391),  provides  that 
all  patents  for  land  thereafter  taken  up  under  any  of  the  land  laws 
of  the  United  States  on  entries  or  claims  validated  by  the  act  west 
of  the  one  hundredth  meridian  should  reserve  a  right  of  way  for 
ditches  or  canals  "  constructed "  bv  authority  of  the  United  States. 
Held^  that  the  word  "  constructed  ''as  so  usea  did  not  limit  the  reser- 
vation to  a  right  of  way  for  ditches  already  constructed,  but  extended 
as  well  to  those  "  to  be  constructed  "  by  the  Government  in  further- 
ance of  its  irrigation  scheme  for  the  reformation  of  arid  lands. 
(Green  v.  Willhite  et  aL  (Idaho),  160  Fed.,  856.  See  Green  v.  Will- 
hite  et  al.,  93  Pac,  971.) 

RIGHT  OF  SECRETARY  TO  IMPOSE  ASSESSMENT  BEFORE  PROJ- 
ECT PASSES  UNDER  MANAGEMENT  OF  LANDOWNERS— LIA- 
BILITY OF  LANDOWNERS. 

The  Secretary  of  the  Interior,  being  authorized  to  tax  and  deter- 
mine irrigation-project  charges,  is  authorized  to  divide  the  same 
into  two  parts,  one  for  construction  and  the  other  for  operation 
and  maintenance,  and  hence  he  is  authorized  to  impose  reasonable 
assessments  on  land  irrigated  prior  to  the  time  when  payment  of 
the  major  portion  of  the  cost  of  construction  has  been  made  and  the 
works  pass  under  management  of  the  owners  of  irrigated  land. 

Where  by  a  contract  between  the  United  States  and  landowners 
tributary  to  a  Federal  irrigation  system  such  landowners  agree  to 
pay  to  tne  United  States  the  charges  dulv  levied  against  their  lands 
for  the  construction  and  maintenance  oi  the  system,  they  are  only 
liable  for  such  reasonable  charges  as  the  Government  is  authorized 
to  collect,  proportionate  to  their  share  of  the  cost  of  operating  and 
maintaining  the  system,  and  not  such  as  might  be  arbitrarily  fixed 
in  advance  by  such  Secretary  or  other  Governmental  officer.  (United 
States  V.  Cantrall  et  al.  (Oregon),  176  Fed.,  949.) 
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CONSTBUCTION  OP  BECUUffATIOK  FBOJECTS  NOT  A  GOVEBK- 
MENTAL  FUNCTION— RECLAMATION  ACT  NOT  A  BEVENUE 
LAW— BEMOVAL  OF  CAUSES. 

In  the  construction  of  works  for  the  irrigation  of  arid  public  lands 
under  the  reclamation  act  the  United  States  is  not  exercising  a  gov- 
ernmental function  nor  even  a  strictly  public  function,  but  is  pro- 
moting its  proprietary  interests,  and  such  advantage  as  arises  there- 
from to  the  public  at  large  is  material,  and  not  governmental. 

The  act  is  not  a  "revenue  law"  within  the  meaning  of  Revised 
Statutes,  section  643  (United  States  Compiled  Statutes  of  1901,  p. 
521),  which  provides  for  the  removal  of  suits  brought  in  State  courts 
"  against  any  officer  appointed  under  or  acting  by  authority  of  any 
revenue  law  of  the  United  States."  On  account  of  any  act  done 
under  color  of  his  office,  a  suit  against  the  officer  in  charge  of  reclama- 
tion work  to  determine  water  rights  in  a  stream  is  not  removable  bv 
him  thereunder.  Nor  is  there  any  reason  of  public  policy  why  such 
suit  should  be  transferred  to  the  Federal  courts,  as  oy  tne  terms  of 
the  act  the  rights  of  the  Government  as  an  appropriator  of  water  are 
governed  by  the  laws  of  the  State  and  are  no  greater  than  those  of 
any  other  officer.  (Twin  Falls  Canal  Co.,  Ltd.,  v,  Foote  et  al., 
(Idaho),  192  Fed.,  683.  Followed  in  City  of  Stanfield  v.  Umatilla 
River  Water  Users'  Association  et  al.  (Oregon),  192  Fed.,  596.) 

ACT  PBOVIDING  BESEBVATION  IK  PUBLIC-LAND  PATENT  OF 
BIGHT  OF  WAY  FOB  IBBIGATION  CANALS  NOT  VOID  FOB 
INDBFINITENESS— EQUITY  JUBISDICTION. 

The  provisions  of  act  of  August  30,  1890  (26  Stat.,  391),  that  in 
all  patents  for  lands  thereafter  taken  up  under  any  of  the  land  laws 
west  of  the  one  hundredth  meridian,  it  shall  be  expressed  that  there 
is  reserved  from  the  lands  a  right  of  way  thereon  for  ditehes  or 
canals  constructed  by  the  authority  of  the  United  States,  must  be 
construed  in  the  light  of  the  known  purpose  of  the  Government  to 
reclaim  its  arid  lands  bv  conducting  water  upon  them,  and  the  pro- 
vision is  not  void  for  iniefiniteness  because  the  right  of  way  reserved 
is  not  specifically  described  but  is  within  the  undoubted  powers  of 
Congress  and  valid,  and  all  subsequent  entrymien  took  their  lands 
subject  to  the  right  of  the  United  States  to  construct  ditches  and 
canals  over  it  whenever  and  wherever  required  in  carrying  out  any 
of  its  reclamation  projects. 

Equity  has  jurii^iction  of  a  suit  by  the  United  States  against  the 
owners  of  lands  acquired  under  the  public  land  laws  after  the  passage 
of  this  act  to  enjoin  them  from  interfering  with  its  construction  of 
an  irrigation  canal  over  such  lands  under  the  reservation  of  right  of 
way  therefor  contained  in  said  act.  (United  States  v.  Van  Horn 
et  al.,  (Colorado),  197  Fed.,  611.) 

CONDEMNATION  UNDEB  BECLAMATION  ACT  NOT  SUBJECT  TO 
LIMITATION  BY  STATE  STATUTES,  NOB  GOVEBNED  BY  STATE 
PBOCBDUBE— POSSESSION  GIVEN  PBIOB  TO  PAYMENT. 

The  power  con/erred  on  the  Secretary  of  the  Interior  by  the  rec- 
lamation act  to  condemn  lands  necessary  for  use  in  constructing 
irrigation  works  is  not  subject  to  limitation  by  State  Statutes  relat- 
ing to  the  exercise  of  the  power  of  eminent  domain  of  the  State,  nor 
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is  its  exercise  governed  by  a  State  procedure  requiring  the  necessity 
of  the  taking  in  each  particular  case  to  be  determined  by  a  local 
commission,  but  such  necessity  is  a  matter  to  be  determined  by  the 
Secretary,  whose  decision  is  not  reviewable  by  the  courts. 

Lands  condemned  by  the  United  States  under  the  reclamation  act 
for  right  of  way  for  a  canal  or  ditch  required  in  the  carrying  out 
of  an  irrigation  project,  are  taken  for  a  public  use. 

In  proceedings  by  the  United  States  to  condemn  right  of  way  for 
a  ditch  under  the  reclamation  act  which  provides  a  fund  from 
which  the  damages  assessed  shall  be  paid,  it  is  not  necessary  that  the 
damages  shall  be  assessed  and  paid  oef ore  the  Government  may  be 
allowed  to  take  possession.  (United  States  v.  O'Neill  et  al.  (Colo- 
rado) 198  Fed.  677.) 

RIGHT  07  STATE  TO  TAX  LAIH)  WITHIN  BECLAMATION  PBOJECT 
OF  THE  UinTED  STATES. 

A  patent  to  lands  within  a  reclamation  project  issued  to  a  home- 
stead entryman  under  act  of  August  9,  1912  (37  Stat.  265)  on  proof 
of  compliance  with  the  provisions  of  law  as  to  residence,  reclamation, 
and  irrigation  conveys  a  legal  title,  the  Government  reserving  only  a 
prior  lien  on  the  land  and  appurtenant  water  rights  as  security  for 
the  payment  of  all  suijis  due  or  to  become  due  on  such  water  rights, 
and  such  lands  are  taxable  by  the  State ;  the  lien  of  the  tax,  however, 
being  subject  to  the  prior  lien  reserved  by  the  Government.  Home- 
stead entrymen  on  such  lands  who  have  made  proof  of  compliance 
with  the  general  homestead  laws,  but  have  not  fully  complied  with 
the  additional  requirements  of  the  reclamation  act  as  to  reclamation 
and  irrigation,  have  a  vested  interest  which  may  be  sold,  mortgaged, 
and  inherited  and  which  also  is  subject  to  local  taxation. 

Generally  speaking,  one  who  has  the  right  to  real  property  and 
is  not  excluded  from  its  use  and  enjoyment  should  not  be  permitted 
to  use  the  legal  title  of  the  Government  to  avoid  his  just  share  of 
taxation.  (United  States  v.  Canyon  County,  Idaho,  et  al.  232  Fed. 
985.    Citing  Cheney  v.  Minidoka  County,  144  Pac.  343.) 

IN  STATE  CX)URTS. 

BESERVATION  IN  FT7BLIC-LAND  PATENT  OF  RIGHT  07  WAT  FOB 
IRRIGATION  CANALS  REFERS  TO  FUTURE  CONSTRUCTION. 

Under  the  provisions  of  sundrv  civil  appropriation  act,  August  30, 
1890,  chapter  837,  26  Statutes  391  (United  States  Compiled  Statutes 
1901,  p.  1570),  which  provides  "that  in  all  patents  for  lands  here- 
after taken  up  under  any  of  the  land  laws  of  the  United  States,  or 
on  entries  or  claims  validated  by  this  act,  west  of  the  one  hundredth 
meridian,  it  shall  be  expressed  that  there  is  reserved  from  the  land 
in  said  patent  described  a  right  of  way  thereon  for  ditches  or  canals 
constructed  by  authority  of  the  United  States,"  the  word  "con- 
structed" as  there  used,  has  a  general  reference  and  application  to 
ditches  or  canals  constructed  by  authority  of  the  United  States, 
without  reference  to  the  time  of  such  construction. 

Under  the  provisions  of  the  act  above  quoted  it  was  the  evident 
intention  of  Congress  to  reserve  perpetually  to  the  Government  an 
easement  and  right  of  way  through  and  over  any  and  all  lands  west 
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of  the  one  hundredth  meridian  that  the  Government  might  grant 
to  settlers  and  purchasers  subsequent  to  the  passage  of  the  act,  and 
to  thereby  reserve  the  easement  and  right  or  way  for  the  construc- 
tion, maintenance,  and  operation  of  any  ditches  and  canals  the  Gov- 
ernment may  construct  at  any  time  in  the  future  for  the  irrigation 
and  reclamation  of  arid  lands.  (Green  v.  Wilhite  et  al.  (Idaho) 
93  Pac.  971.) 

FIBST  FORM  WITHDRAWALS  NOT  SUBJECT  TO  MINING  LOCATION; 
SECOND  FORM  WITHDRAWALS  SO  SUBJECT. 

Under  the  reclamation  act  directing  the  Secretary  of  the  Interior 
(1)  to  withdraw  from  entry  the  lands  for  any  irrigation  works 
contemplated  by  the  act,  and  (2)  authorizing  him  to  withdraw  any 
lands  believed  to  be  susceptible  of  irrigation  from  such  works,  with- 
drawals under  the  first  class  are  not  subject  to  location  for  mining 
purposes,  being  reserved  for  Government  use,  while  lands  withdrawn 
under  the  second  class  are  disposed  of  only  for  homesteads,  and  as 
all  lands  open  to  homestead  entry  are  subject  to  mining  location, 
lands  withdrawn  under  the  second  class  are  so  subject.  (Ix)ney  et  al. 
V.  Scott  (Oregon)  112  Pac.  172.) 

SECRETARY  HAS  POWER  TO  CONTRACT  WITH  IRRIGATION  DIS- 
TRICT TO  SUPPLY  WATER  AND  DRAIN  LAND. 

Under  the  provisions  of  the  reclamation  act,  June  17,  1902,  and 
the  Warren  Act,  February  21,  1911,  the  Secretary  of  the  Interior 
is  authorized  and  has  the  power  to  contract  with  an  irrigation  dis- 
trict for  supplying  water  to  such  district,  or  partially  supplying  it 
with  water,  for  the  irrigation  of  the  lands  therein  and  for  the 
drainage  of  other  lands  within  such  district.  (Pioneer  Irrigation 
District  v.  Stone  (Idaho)  130  Pac.  382.    Followed  in  Hillcrest  Irri- 

fation  District  v.  Brose   (Idaho)   133  Pac.  663,  and  Nampa  and 
leridian  Irrigation  District  v.  Petrie  et  al.  (Idaho)  153  Pac.  425.) 

STATE   TAXATION  OF  LAND  WITHIN  RECLAMATION  PROJECT- 
INTERESTS  OP  THE  UNITED  STATES. 

"VATiere  a  homestead  entryman  of  land  included  within  a  Govern- 
ment reclamation  project  presents  proof  to  the  proper  Government 
officer  that  he  has  complied  with  the  law  in  relation  to  residence 
and  cultivation  of  said  land,  and  secures  a  certificate  from  the  United 
States  that  his  proof  has  been  accepted,  further  residence  on  the 
land  is  not  required  in  order  to  obtain  final  certificate  and  patent,  and 
patent  will  issue  upon  proof  that  at  least  one-half  of  the  irrigable 
area  in  the  entry  as  finally  adjusted  has  been  reclaimed  and  that  all 
the  charges  and  fees  and  commissions  due  on  account  thereof  have 
been  paid  to  the  proper  officer  of  the  Government. 

Where  such  entryman,  in  addition  to  establishing  his  residence 
on  and  cultivation  of  such  land,  has  paid  the  United  States  five  an- 
nual installments  on  his  water  right,  amounting  to  $11  per  acre,  as 
provided  by  the  reclamation  act  and  the  rulings  of  the  Secretary 
of  the  Interior  thereunder,  and  the  entryman  still  owes  the  United 
States  five  iinnual  installments  in  payment  of  what  is  known  as  the 
constriiction  charge  for  the  irrigation  canals  and  other  works  con- 
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structed  by  the  United  States  for  the  purpose  of  furnishing  water  to 
the  land  entered,  he  has  an  equitable  interest  in  such  land,  which  is 
"  property  "  within  the  meaning  of  that  word  as  used  in  the  constitu- 
.tion  and  laws  of  this  State,  and  the  matter  then  rests  wholly  with  the 
entryman  whether  he  will  make  the  deferred  payments*  and  the  addi- 
tional proof  required  by  said  reclamation  act. 

Under  said  act,  where  a  person  has  so  far  complied  with  the  pro- 
visions of  said  law  as  to  residence  and  cultivation  of  land  for  more 
than  five  years,  he  can  complete  his  title  at  any  time  by  making  final 
proof  and  paying  the  deferred  payments  on  his  water  right  and  the 
fees  provided  by  law  to  be  paid.  Under  said  act  the  Government 
simply  retains  title  as  security  for  payment  of  the  money  owing  on 
the  purchase  price  of  the  water  rignt  for  such  land. 

"V^en  such  entryman  makes  his  proof  of  residence  and  cultivation, 
and  there  only  remains  the  lien  of  the  Government  for  deferred  pay- 
ments on  the  water  right  for  such  land,  the  entryman's  interest  in 
such  land  is  taxable. 

The  interests  of  the  entryman  in  such  land  can  be  sold  at  delin- 
quent tax  sale  and  the  lien  of  such  sale  foreclosed  and  title  thereto 
obtained. 

Nothing  that  the  taxing  authorities  have  done  or  could  do  can  or 
will  affect  the  lien  rights  or  interests  of  the  United  States  in  such 
land  for  the  deferred  payments  on  the  water  right. — (Cheney  v, 
Minidoka  County  et  al.     (Idaho)  144  Pac,  343.) 

UTIOATION. 

[Oases  Initiated  in  the  fiscal  year  ending  June  30,  1916,  marked  thus:  *.] 

ABIZONA,  SALT  BIVEB  FBOJECT. 

Arizona  Alfalfa  Milling  Company  \.  United  States, — Suit  brought 
June  2,  1913,  in  Court  of  Claims  for  $46,527.36.    Case  pending. 

State  V.  A.  J.  Haltom, — Warrant  for  criminal  trespass,  issued  May 
10,  1915,  from  court  of  justice  of  the  peace  at  Phoenix.  Case  pend- 
ing on  appeal  taken  to  Superior  Court,  for  Maricopa  County. 

TT.  B,  Lount  and  Tlattie  L,  Mosher  v.  A,  J,  Haltom. — Suit  brought 
May  25,  1915,  in  Superior  Court  for  Maricopa  County  for  $1,718.96 
damages.  Tried  April  12-13-14,  1916,  and  verdict  rendered  for 
defendant.    Case  pending  on  plaintiffs'  motion  for  a  new  trial. 

^United  States  v.  Alice  M,  Mitchell  et  al, — Proceedings  initiated 
October  27,  1915,  in  United  States  district  court  for  condemnation 
of  land  for  canal  right  of  way.    Case  pending. 

ABIZONA-CALIFOBNIA,  YUMA  PROJECT. 

No  litigation. 

CALIFOBNIA,  OBLAND  PBOJECT. 

No  litigation.  , 

COLOBADO,  GBAND  VALLEY  FBOJECT. 

In  re  Adjudication  Water  Rights^  Grand  River,,  District  No.  Ifi, — 
Petition  filed  November  2,  1008,  in  State  district  court.  October 
4,  1915,  Colorado  Supreme  Court  quashed  writ  of  error  without 
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Erejudice  to  United  States,  on  ground  that  judgment  was  not  final. 
Orchard  Mesa  Irrigation  District  intervened  to  nave  its  rights  deter- 
mined. Decree  entered  Jfovember  5,  1915.  On  November  6,  1915, 
motion  of  United  States  for  new  trial  denied,  written  exceptions 
filed  and  leave  granted  for  extension  of  the  record. 

GOLOBADO,  XTNCGMPAHOBE  VALLEY  PROJECT. 

United  States,  to  the  u»e  of^  the  Montrose  Hardware  Company  et 
dl,  Y.G,  D.  MoPhee  et  cH. — Suit  brought  September  11, 1905,  m  ^tate 
district  court.  Appeal  argued  in  Supreme  Court  of  Colorado  Jan- 
uary 17, 1916;  decision  not  yet  rendered. 

UTtited  States  v.  AVymer  F.  Reeves, — Condemnation  proceedings 
brought  March  17,  1911,  in  United  States  district  court  for  canal 
right  of  way.    Case  pending. 

United  States  v.  Martin  Van  Horn  et  cd. — Suit  brought  April  25, 
1912,  in  United  States  district  court  for  an  injunction.  Case  pend- 
ing. 

IDAHO,  BOISE  PBOJECT. 

Farmers  Cooperative  Ditch  Co.  v.  Riverside  Irrigation  District 
et  oZ.— Suit  brouffht  in  August,  1902,  in  State  district  court,  to  adju- 
dicate water  rights.  Notice  given  of  application  for  a  temporary 
order  of  court  fer  the  season  of  1916  providing  a  sliding  scale  allow- 
ing varying  amounts  of  water  during  various  portions  of  the  season. 

united  States  v.  Highland  Valley  Power  Co. — Suit  brought  Feb- 
ruary 2,  1911,  in  Federal  court,  to  quiet  title.  The  Unit^  States 
has  taken  title  through  purchase  at  receiver's  sale  (July  31,  1916) 
and  the  case  has  been  dismissed. 

Page  db  Brinton  v.  United  States. — ^Petition  filed  February  27, 
1912,  in  Court  of  Claims  for  $325,000  damages.  Testimony  was  taken 
during  July  and  August,  1915,  at  Boise,  Idaho,  and  Salt  Lake  City, 
Utah.  It  IS  expected  the  case  will  be  argued  before  the  Court  of 
Claims  some  time  during  the  coming  winter. 

United  States  v.  Marsters  and  La%in. — Suit  brought  July  13, 1913, 
in  United  States  District  Court,  for  injunction  and  damages.  De- 
fendants' appeal  to  Circuit  Court  of  Appeals  argued  February  23, 
1916,  but  not  yet  decided. 

Pioneer  Irrigation  District  v.  American  Ditch  Co.  et  al. — Suit 
brought  July  14,  1913,  in  State  district  court  for  adjudication  of 
water  rights.  Tried  at  Caldwell,  Idaho,  November  11-12,  1915. 
Argued  and  submitted  November  24, 1915,  but  not  yet  decided. 

united  States  v.  American  Ditch  Co.^  et  aZ.— Suit  brought  October 
3,  1913,  in  United  States  district  court  to  adjudicate  water  rights. 
Case  pending. 

George  R.  Glover  v.  Frank  L.  Brown^  United  States^  et  al. — Suit 
brought  in  February,  1914,  to  quiet  title.  Case  dismissed  as  to  United 
States  in  August,  1915. 

United  States  v.  State  of  Idaho. — Complaint -filed  August  26, 1914, 
for  condemnation  of  land.    Case  pending. 

United  States  v.  State  of  Idaho. — Complaint  filed  August  26, 1914, 
for  condemnation  of  land.    Case  pending. 

In  re  petition  of  Nampa  and  Meridian  Irrigation  District  for  con- 
firmation of  proposed  contract  with  the  United  States  and  proceed- 
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iifi^a  in  connection  therewith — Nampa  and  Meridian  Irrigation  Dis- 
trict V.  Petrie  et  al. — Case  brouffht  February  8, 1916,  in  State  district 
court,  to  confirm  contract.  Objecting  parties  appealed  to  the  Su- 
preme Court,  October  29, 1915,  and  the  case  was  argued  in  that  court 
November  20,  1915.  Judgment  of  trial  court  affirmed.  (See  153 
PaG.,425.) 

*  United  States  v.  Boise  Fruit  Tracts  Co.  et  al, — Suit  brought 
Au^st  20, 1915,  for  an  injunction  to  restrain  defendants  from  trans- 
ferring or  changing  point  of  diversion  of  certain  old  water  rights  on 
Boise  Kiver.  In  June,  1916,  case  settled  bv  stipulation  to  the  effect 
that  permanent  injunction  issue  as  prayed  for,  except  as  to  one  right. 

*  united  States  v.  Canyon  County  et  al. — Suit  brought  in  Decem- 
ber, 1915,  in  the  United  States  district  court  to  determine  right  of 
the  county  to  tax  two  certain  classes  of  reclamation  homestead 
lands  before  complete  title  has  passed  from  the  United  States  to 
the  entryman.  The  two  classes  referred  to  are:  (a)  Those  where 
the  entryman  has  not  yet  secured  patent  or  final  certificate  or  made 
reclamation  proof,  but  has  made  residence  proof  and  received  certifi- 
cate of  compliance  with  the  provisions  of  the  ordinary  homestead 
law;  and  (b)  those  for  which  the  conditional  reclamation  patent  has 
been  issued  reserving  a  lien  in  favor  of  the  United  States.  April  29, 
1916,  the  trial  court  rendered  a  decision  holding  both  classes  of  lands 
taxable. 

*  United  States  v.  Samuel  W.  Shook  et  al. — Proceedings  brought 
March  28,  1916,  to  condemti  a  strip  of  land  needed  as  right  of  way 
for  the  Ten  Mile  Drainage  Canal  of  the  Boise  project.  Issue  has 
been  joined;  case  pending. 

IDAHO,  MINIDOKA  PROJECT. 

Brinck  as  Receiver  v.  United  States. — Suit  for  $122,148  in  the 
Court  of  Claims.  During  July,  1915,  testimony  was  taken  at  Boise 
and  Rupert,  Idaho,  and  in  March,  1916,  in  Washington,  D.  C.  Case 
pending. 

*  Mrs.  E.  C.  Kinney  v.  United  States. — Claim  made  for  $6,500, 
alleged  value  of  certain  placer  mining  claims  flooded  by  Lake  Wal- 
cott  Reservoir.  Testimony  taken.  March  25^  1916,  the  First  Assist- 
ant Secretary  of  the  Interior  transmitted  decision  of  the  department 
dated  February  29,  1916  (D-17194)  holding  that  if  claimant  would 
accept  $1,000,  the  matter  might  be  compromised  and  settled.  Claim- 
ant accepted  offer  and  delivered  relinquishment  of  all  claims  involved. 

KANSAS,  GABDEN  CITY  PROJECT. 

Camden  Iron  Works  v.  United  States. — Suit  filed  March  14,  1912, 
in  Court  of  Claims,  for  $9,271.86.  Judgment  rendered  against  the 
United  States  for  the  amount. 

MONTANA,  BLACXFEET  (INDIAN)  PBOJECT. 

George  W.  Cook  and  David  D.  La  Breche  v.  United  States. — Suit 
brought  in  1911  in  the  United  States  District  Court  for  $25,000  dam- 
ages, and  for  an  injunction.  May  5,  1916,  a  bill  was  introduced  in 
the  Senate  (S.  5912)  by  Senator  Walsh,  of  Montana,  providing  for 
an  appropriation  of  $22,400  from  the  reclamation  fund  to  be  paid 
plaintiffs  for  the  conveyance  of  all  their  lands,  property,  and  rights 
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in  connection  with  their  allotments  at  the  foot  of  Lower  Two  Medi- 
cine Lake.    Bill  referred  to  Committee  on  Indian  Affairs. 

MONTANA,  FLATHEAD  (INDIAN)  FBOJECT. 

United  States  v.  F.  W.  Keeler  et  al, — Suit  brought  in  August,  1913, 
in  United  States  district  court  to  recover  possession  of  land  and  road. 
January  24,  1916,  a  perpetual  injunction  against  the  defendants  was 
issued. 

United  States  v.  Herman  Knutson  Romtviedt. — Suit  filed  in  May, 
1915,  in  United  States  district  court  to  recover  possession  of  land. 
Case  dismissed  by  United  States  attorney  upon  representation  of 
the  project  manager  that  defendant  had  vacated  the  lands  of  the 
United  States  and  recommendation  by  project  manager  that  suit  be 
withdrawn. 

"^United  States  v.  Missoula  County^  Montana, — Suit  filed  January 
13,  1916,  to  enjoin  defendant  county  and  its  officers  from  selling  for 
taxes  reclamation  homestead  lands  on  Flathead  project.  Temporary 
restraining  order  issued.  April  1, 1916,  case  submitted  on  briefs  and 
court  has  matter  under  advisement. 

^United  States  v.  Flathead  C aunty ^  Montana, — Suit  filed  January 
13,  1916,  to  enjoin  defendant  county  and  its  officers  from  selling  for 
taxes  reclamation  homestead  lands  on  Flathead  project.  Temporary 
restraining  order  issued.  April  1, 1916,  case  submitted  on  briefs  and 
court  has  matter  under  advisement. 

"^United  States  v.  Sanders  County^  Montana, — Suit  filed  January 
13,  1916,  to  enjoin  defendant  county  and  its  officers  from  selling  for 
taxes  reclamation  homestead  lands  on  Flathead  project.  Temporary 
restraining  order  issued.  April  1, 1916,  case  submitted  on  briefs  ana 
court  has  matter  under  advisement. 

MONTANA,  FOBT  FECK  (INDIAN)  FBOJECT. 

No  litigation. 

MONTANA,  HITNTLEY  FBOJECT. 

No  litigation. 

MONTANA,  MILK  KIVEB  FBOJECT. 
No  litigation. 
MONTANA,  MILK  BIVEB  FBOJECT— ST.  MABY  STOBAGE  UNIT. 

George  Henkel  et  al.  v.  United  States, — Suit  brought  in  1913,  in 
United  States  district  court,  to  compel  allotment  of  lands.  Case 
pending. 

MONTANA,  SITN  BIVEB  FBOJECT. 

No  litigation. 

MONTANA-NOBTH  DAKOTA,  LOWEB  YELLOWSTONE  FBOJECT. 

Padfio  Coast  Construction  Co.  v.  United  States, — Suit  brought 
May  31,  1911,  in  Court  of  Claims  to  recover  $31,852.50.  Case 
pending. 
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WideU'Finley  Company  et  al.  v.  United  States. — (See  South 
Dakota — ^Belle  Fourche  project.) 

*Umted  States  v.  Charles  W.  Dick.— Suit  brought  May  12,  1916, 
in  the  United  States  district  court  to  recover  $1,496.00  delinquent 
water-right  charges.    Case  pending. 

NEBBASKA-WTOHING,  KOBTH  PLATTE  FBOJECT. 

8.  if.  H.  Robinson  and  Son  Contracting  Co.  v.  United  States. — 
Suit  filed  November  7,  1913,  in  Court  of  Claims  for  $100,531.86. 
Case  pending. 

NEVADA,  TBUCKEE-CABSON  PBOJECT. 

United  States  v.  Rickey  Land  cfe  Cattle  Co. — Suit  filed  September 
4,  1906,  for  injunction.    Dismissed  ^without  prejudice. 

Western  Company  v.  Stone  <&  Webster  Construction  Co.^  Truckee 
General  Electric  Co.^  et  al. — Suit  brought  September  24,  1912,  in 
United  States  district  court,  to  enjoin  changing  level  of  Lake  Tahoe. 
In  July,  1915,  plaintiff  filed  amended  and  supplemental  complaint^ 
omitting  as  defendants  the  Stone  &  Webster  Construction  Co.  and 
Truckee  River  General  Electric  Co.,  and  adding  as  defendants  A. 
P.  Davis,  Director  and  Chief  Engineer,  United  States  Reclamation 
Service;  D.  W.  Cole,  project  manager,  Truckee-Carson  project; 
and  John  F.  Truesdell,  special  assistant  to  Attorney  Grenerai  of  the 
United  States.    Case  pending. 

United  States  v.  Orr  Water  and  Ditch  Co. — Suit  filed  March  3, 
1913,  for  adjudication  of  water  rights  along  Truckee  River  and 
tributaries.    Case  pending. 

John  Horstman  Company  v.  United  States. — Suit  filed  in  Court 
of  Claims  for  $35,000  damages.    Case  pending. 

Natron  Soda  Co.  v.  United  States. — Suit  filed  in  Court  of  Claims 
for  $170,000  damages.    Case  pending. 

KEW  MEXICO,   CABLSBAD  PBOJECT. 

United  States  v.  Charles  A.  Bigelow  et  al. — Proceedings  initiated 
January  15, 1915,  for  condemnation  of  land.  Referee  named  to  take 
testimony  on  controverted  questions  of  fact  preliminary  to  appoint- 
ment of  commissioners  for  appraisement.  Referee's  report  filed,  but 
no  findings  of  fact  or  conclusions  of  law  reached  by  the  court  and 
commissioners  not  yet  appointed. 

NEW  MEXICO,  HONDO  PBOJECT. 

United  States  v.  El  Paso  &  Rock  Island  Railway  Co.—Smt  filed 
March  17.  1913,  in  United  States  district  court  to  adjudicate  water 
rights.    Case  pending. 

NEW  MEXICO-TEXAS,  BIO  GBANDE  PBOJECT. 

El  Paso  Water  Users'*  Association  v.  W.  H.  Austin  et  cd. — Suit 
filed  April  29, 1912,  in  the  United  States  district  court  for  the  adju- 
dication of  water  rights.    Case  pending. 
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OBcar  C.  Snow  v.  Francisco  Abalos  et  al. — Suit  filed  against  about 
6,000  defendants  October  24,  1912,  in  the  State  district  court,  to  ad- 
judicate water  rights.    Case  pending. 

United  States  v.  Lauteria  Bimer  et  al. — Suit  filed  November  29, 
1913,  in  the  United  States  district  court  for  condemnation  of  land. 
No  appeal  taken  and  case  settled  by  payment  of  awards. 

United  States  v.  Jose  Antonio  Anaya  et  al. — Suit  filed  November 
29,  1913,  in  United  States  district  court  for  condemnation  of  land. 
Eeport  of  appraisers  filed  and  confirmed.  Appeals,  prosecuted  by  24 
defendants,  were  tried  before  juries  in  January  and  February,  1916, 
and  settlement  was  made  by  payment  of  the  jury  awards.  Reduc- 
tions in  award  were  secured  in  19  of  the  24  cases,  the  total  reductions 
being  between  $5,000  and  $6,000. 

*  Nellie  D.  Sperry  v.  Cfiamherino  Community  Ditch  Co.  et  al. — 
Suit  filed  March  31,  1916,  in  State  district  court  against  employees 
of  the  Eeclamation  Service  and  others  seeking  an  injunction  against 
the  operation  of  a  certain  flume  across  the  West  Side  Canal  on 
account  of  alleged  defective  construction  and  operation  which  re- 
sulted in  the  flooding  of  plaintiff's  land;  also  damages  for  $5,000. 
Injunction  denied.    Case  pending  on  claim  for  damages. 

NOBTH  DAKOTA,  NOBTH  DAKOTA  PITMPINa  FBOJECT. 

No  litigation. 

OBEGON,  UMATILLA  FBOJECT. 

In  re  DeterTnination  of  water  rights^  Umatilla  project. — ^Proceed- 
ings begun  September  11,  1911,  to  determine  relative  rights  to  the 
waters  of  the  Umatilla  River  and  tributaries.  Decree  of  determina- 
tion by  the  State  water  board  has  been  published  and  filed  with  the 
local  circuit  court.  Bills  of  exception  thereto  filed  by  claimants,  in- 
cluding United  States,  have  been  argued  and  submitted  and  oral 
decision  by  the  court  has  recently  been  made,  though  formal  decree 
has  not  been  entered. 

OBEaON-CALITOBNIA,  KLAMATH  FBOJECT. 

Klamath  Lake  Navigation  Co.  v.  California^  Northeastern  R.  R. 
Co.  and  Southern  Pacific  R.  R.  Co. — ^United  States  intervened  Sep- 
tember 30, 1910.    Case  pending. 

In  re  Determination  water  rights^  Lost  River. — Proceeding  before 
State  water  board.    Case  pending. 

*  United  Stales  v.  May  Walton  et  al. — Suit  filed  March  8,  1916, 
in  United  States  district  court  to  condemn  land.  Settled  June  10, 
1916,  for  $128. 

SOUTH  DAKOTA,  BELLE  FOXTBCHE  FBOJECT. 

Widell'Finley  Co.  et  al.  v.  United  States. — Suit  filed  February  9, 
1912,  in  the  Court  of  Claims  for  $226,852.02.  The  Government  has 
closed  its  testimony  and  it  is  expected  the  case  will  be  submitted 
during  the  fall  of  1916. 

Belle  Fourche  Valley  Water  Users'^  Association  v.  Magruder  et 
al. — Petition  filed  July  19, 1913,  in  State  district  court  for  injunction. 
Case  pending.  I 
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Samuel  H.  R,  Robinson  v.  United  States. — Suit  filed  in  November, 
1913,  in  Court  of  Claims  for  $17,145.25.  Evidence  offered  during 
January  and  February,  1916,  at  Chicago  and  Denver.    Case  pending. 

UTAH,  ST&AWBEKBY  VALLEY  PBOJECT. 
No  litigation. 

WASHINGTON,  OKANOGAN  PBOJECT. 

United  States  v.  Mineral  Hill  Ditch  Co. — Suit  filed  April  18, 1915, 
in  United  States  district  court  to  quiet  title  and  for  an  injunction. 
A  compromise  agreement  has  been  made  and  judgment  will  be 
entered  accordingly. 

WASHINGTON,  YAKIMA  PBOJECT. 

Theodore  Weisherger  and  wife  v.  United  States. — Suit  filed  Janu- 
ary 22,  1914,  in  Court  of  Claims,  for  $91,803.38.  Evidence  has  been 
taken  at  various  times  during  the  year.     Case  pending. 

United  States  v.  West  Side  Irrigating  Co. — Action  brought  June 
25, 1912,  in  the  United  States  district  court  for  injunction.  Evidence 
taken  during  July  and  August,  1915,  after  which  briefs  were  sub- 
mitted. February  19,  1916,  decision  handed  down  enjoining  the  de- 
fendant from  diverting  water,  except  as  follows:  80  second- feet  be- 
tween July  1  and  September  30  of  each  year,  and  34  second-feet  dur- 
ing October. 

United  States  \.  Michael  J.  Sullivan. — Suit  filed  July  1,  1914,  in 
United  States  district  court  for  condemnation  of  easement.  Tried 
December  15,  1915.  Defendant  awarded  $40,  his  best  offer  having 
been  $350. 

^  United  States  v.  Granger  Land  Co. — Suit  filed  February  23, 1916, 
in  United  States  district  court  for  operation  and  maintenance  charges 
under  W.  I.  Co.  water-right  contract.  Amount  $612.43  and  interest. 
Claim  paid  by  defendant  without  trial  and  judgment  of  dismissal 
entered  August  5,  1916. 

"^United  States  v.  Elza  Dean  and  Granger  Land  Co. — Suit  filed 
February  23,  1916,  in  United  States  district  court  for  operation  and 
maintenance  charges  due  under  W.  I.  Co.  water-right  contract. 
Amount  $247.12  and  interest.  Claim  paid  by  defendant  without  trial 
and  judgment  of  dismissal  entered  May  3,  1916. 

*  United  States  v.  Oswald  S.  Thomas. — Suit  filed  June  28, 1916,  in 
the  United  States  district  court  for  operation  and  maintenance 
charges  due  under  the  W.  I.  Co.  water-right  contract.  Amount, 
$96.80.     Case  pending. 

*  United  States  v.  F.  L.  Watson.— &M\t  filed  June  28,  1916,  in 
United  States  district  court  for  operation  and  maintenance  charges 
under  W.  I.  Co.  water-right  contract.  Amount,  $131.53.  Case  pend- 
ing. 

*  United  States  v.  William  J.  Duffy.— Suit  filed  June  28,  1916,  in 
United  States  district  court  for  operation  and  maintenance  charges 
under  W.  I.  Co.  water-right  contract.  Amount,  $82.60.  Case  pend- 
ing. 

*  United  States  v.  Grant  McLean. — Suit  filed  June  29,  1916,  in 
United  States  district  court  for  operation  and  maintenance  charges 
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under  W.  I.  Co.  water-right  contract.    Amount,  $46.48.    Case  pend- 
ing. 

WYOMINa,  JACKSON  LAKE  ENLABGEMENT. 

United  States  v.  B.  D.  She^eld.— Suit  filed  June  20,  1914,  in  the 
Federal  court  to  condemn  lands.  Settlement  has  been  a^eed  upon 
for  exchange  of  a  small  tract  of  public  land  for  the  private  lands 
needed  by  the  United  States.  Deeds  conveying  the  private  lands  to 
the  United  States  have  been  placed  in  escrow.    A  special  act  of  Con- 

fress  authorizing  this  exchange  has  been  drafted,  passed  by  both 
[ouses  of  Congress,  and  was  signed  by  the  President  on  June  28, 
1916. 

WYOMING,  SHOSHONE  FBOJECT. 

United  States  Fidelity  <&  Guaranty  Co,  v.  United  States. — Suit 
brought  in  1912  in  the  Court  of  Claims  for  the  recovery  of  $822,777.58. 
Testimony  taken.    United  States  awaiting  filing  of  plaintiff's  brief. 

DECISIONS  OF  THE  SECBETABT  OF  THE  INTEEIOB. 

A  digest  of  some  important  decisions  which  have  been  rendered 
by  the  Secretary  of  the  Interior  during-  the  fiscal  year  relative  to 
operations  under  the  reclamation  law  is  given  below  under  suitable 
headings.  A  few  decisions  by  the  Comptroller  of  the  Treasury  are 
also  included. 

ASSIGNMENT  OF  FABM  UNIT  TO  HINOB. 

The  department,  in  letter  to  the  Commissioner  of  the  General  Land 
Office  (not  published),  dated  February  1,  1916,  held  that  minors  are 
not  qualified  to  take  oy  assignment  farm  units  upon  which  reclama- 
tion charges  have  not  been  paid  in  full. 

CALENDAB  YEAB. 

The  department  on  May  24,  1916,  construed  the  words  "  calendar 
year  "  as  used  in  section  6  of  the  reclamation  extension  act  of  August 
13,  1914  (88  Stat,  686),  as  meaning  a  year  from  January  1  to  De- 
cember 81,  inclusive. 

COMMUNITY  CENTEB  PABK  IN   TOWNSITE   IS   NOT   ITNDEB  ACT 
OF  OCTOBEB  5,  1914. 

The  department  on  June  18,  1915,  held  that  a  park  within  a  town- 
site  established  under  act  of  April  16,  1906  (34  Stat.,  116),  is  not  a 
country  park,  public  playground,  or  community  center  contemplated 
by  act  of  October  5,  1914  (38  Stat.,  727),  and  water  can  not  be 
delivered  thereon  free  of  charge. 

CONTBACTS— FINDINGS  OF  FACT  AS  TO  DELAY. 

The  authority  conferred  upon  an  administrative  officer,  under  a 
contract,  to  determine  the  extent  of  the  delay  in  the  completion  of 
contract  work,  caused  by  the  Government,  does  not  authorize  such 
oflScer  to  make  a  mere  estimate  as  to  the  period  of  such  delay,  and 
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unless  the  number  of  days  of  delay  is  stated  in  a  specific  finding  of 
fact  no  liquidated  damages  can  be  collected.    (22  Compt.  Dec,  329.) 

CONTBACTS— BENT  AS  BETWEEN  BXTBEAITS  OF  GOVEBNHENT. 

Since,  in  the  absence  of  specific  statutory  authority,  one  depart- 
ment or  branch  of  the  Government  is  not  authorized  to  enter  into 
contracts  with  another  such  department  or  branch,  and  to  make 
payments  thereunder,  the  General  Land  Office  may  not  lawfully  pay 
rent  to  the  Reclamation  Service  for  the  use  of  a  part  of  a  warehouse 
when  the  reclamation  fund  is  not  depleted  by  such  use.  However, 
any  cost  of  maintenance  of  the  warehouse  may  be  apportioned  orop- 
erly  between  the  Reclamation  Service  and  the  General  Land  (Jffice. 
(22  Compt.  Dec.,  684.) 

ASSIGNMENT— DESEBT  ENTBY  WITHIN  BECLAMATION  FBOJECT, 

ACT  JULY  24,   1912. 

Where  a  desert  land  entiy  within  a  reclamation  project  is  assigned 
in  part  under  the  act  of  July  24,  1912,  the  entry  should  be  subdi- 
vided into  farm  units  as  required  by  paragraphs  124  to  126  of  the 
regulations  of  May  18j  1916,  but  where  such  an  entry  is  assigned  in 
its  entirety  the  establishment  of  a  farm  unit  is  unnecessary.  (44 
L.  D.,  386.) 

FTTNbS  BECEIVED  BY  THE  BECLAMATION  SEBVTCE— DISPOSI- 
TION or. 

Where  funds,  paid  to  the  Reclamation  Service,  pursuant  to  con- 
tract, by  an  irrigation  company,  to  cover  the  cost  of  work  being  done 
by  that  service  for  the  benefit  of  said  company,  are  expended  for 
commissary  and  other  supplies,  which  are  resold  during  the  progress 
of  the  work,  the  receipts  from  such  resales  are  to  be  applied  to  the 
completion  of  the  work  and  are  not  to  be  covered  into  the  reclamation 
fund  as  provided  by  the  act  of  March  3, 1905.    (22  Compt.  Dec.,  289.) 

HOMESTEAD  ENTBIES — NONCONTIGUOUS  LANDS. 

An  Executive  order  withdrawing  a  strip  of  land  under  the  act  of 
June  26, 1910  (36  Stat,  847) .  for  a  right  of  way  for  electric-transmis- 
sion lines  does  not  render  tne  tracts  lying  on  opposite  sides  of  the 
withdrawn  strip  noncontiguous,  and  an  entry  embracing  tracts  on 
both  sides  of  such  strips  may  be  allowed,  but  the  entry  papers  and 

Eatent  should  contain  an  excepting  clause  excluding  the  area  em- 
raced  in  the  withdrawal.     (First  Asst.  Secretary,  Feb.  6,  1915;  43 
L.  D.,  551.) 

PBACTICE— BIGHT  OF  APPEAIi. 

Any  matter  at  issue  arising  in  connection  with  and  within  the  juris- 
diction of  the  Reclamation  Service  should  first  be  decided  by  the 
Reclamation  Service,  with  right  of  appeal  to  the  Secretary  of  the  In- 
terior.   (44  L.  D.,  11.) 
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KECLAHATION   HOMESTEAD— SETTLEMENT — SCHOOL    SECTION. 

A  settler  on  unsurveyed  land  in  a  school  section  who,  after  survey 
and  after  withdrawal  of  the  land  under  the  reclamation  act  as  sus- 
ceptible of  reclamation  under  an  irrigation  project,  was  permitted  to 
make  entry  for  the  full  area  of  160  acres,  must  conform  his  entry  to 
a  farm  unit,  but  is  entitled^  under  the  provisions  of  the  act  of  June 
23, 1910,  to  assign  the  remaming  portion  of  his  entry;  and  the  rights 
acquired  by  such  settlement  and  entry  bar  the  attachment  of  any 
ri^ts  to  the  land  on  behalf  of  the  State  under  its  school  grant. 

Departmental  decisions  of  March  11  and  May  13,  1912  (40  L.  D., 
586,  589),  modified,  and  decision  in  William  Boyle  (38  L.  D.,  603) 
overruled  in  so  far  as  in  conflict,    (44  L.  D.,  331.) 

RESIDENCE— FBIVATE  LANDS. 

The  residence  requirement  of  the  reclamation  act  of  June  17, 1902, 
with  reference  to  private  lands  is  fully  comj)lied  with  if  at  the  time 
the  water-ri^ht  application  is  made  the  applicant  is  a  bona  fide  resi- 
dent upon  the  land  or  within  the  neighborhood;  that  is,  not  a  pre- 
tended but  a  real  resident  at  that  time.  After  making  application 
further  residence  is  not  required  of  such  applicants,  and  final  proof 
may  therefore  be  made  under  the  act  of  August  9,  1912  (87  Stat., 
265),  without  the  necessity  of  proving  residence  at  the  time  proof  is 
offered.    (First  Asst.  Secretary,  Apr.  19,  1916.) 

TELEPHONE  LINES  ON  PUBLIC  LANDS— EXCEPTIONS  IN  PATENTS. 

Where  telephone  lines  have  been  actually  constructed  upon  public 
lands  of  the  United  States,  including  national  forest  lands,  and  are 
being  maintained  and  operated  by  the  United  States,  appropriate 
maps  or  field  notes  thereof  should  be  furnished  the  Commissioner 
of  the  General  Land  Office  and  notation  thereof  made  upon  the  tract 
books  of  that  office ;  and  if  the  lands  be  thereafter  disposed  of  under 
any  of  the  public-land  laws,  the  final  certificate  and  patent  should 
except  the  telephone  line  and  appurtenances,  with  the  right  of  the 
United  States  to  maintain  and  operate  the  same.  (44  L.  D.,  359 ;  44 
L.  D.,  412.) 

WATEB-KIGHT  PAYMENTS— CKEDIT   FOB. 


The  Eeclamation  Service  is  authorized  to  accept  water-right  appli- 
cations in  all  oases  of  new  entries  made  under  Act  of  March  4,  1915 
(38  Stat.,  1215),  allowing  the  entryman  credit  for  his  payments  under 
the  extension  act  to  the  amount  of  which  he  is  justly  entitled  by 
reason  of  payments  made  on  his  original  water-right  application. 
Also  in  cases  of  assignments  under  paragraph  109  of  the  Greneral 
Reclamation  Circular  approved  May  18,  1916,  the  Reclamation 
Service  is  authorized  to  accept  water-right  applications  under  the 
extension  act,  allowing  the  assignee  credit  upon  nis  water- right  pay- 
ments to  the  amount  of  the  credits  assigned  to  him  as  provided  in 
said  paragraph  109.    (44  L.  D.,  544.) 
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WATEB  USERS'  ASSOCIATIONS  AND  ISEIOATION.  DISTRICTS, 
BEPBESENTING  THE  SEVERAL  PROJECTS. 

ABIZONA,  SALT  BIVEB  PBOJECT. 

Salt  River  Valley  Water  Users'  Association,  incorporated  Feb- 
ruary 9,  1903.  Contract  with  Secretary  of  the  Interior  June  25, 
1904,  guaranteeing  repayment  cost  of  system. 

ABIZONA-CAIilFORNIA,  Y1TMA  PBOJECT. 

Yuma  County  Water  Users'  Association,  incorporated.  Contract 
with  Secretary  of  the  Interior  May  31, 1906,  guaranteeing  repayment 
cost  of  system. 

CALIPOBNIA,  OBLAND  PBOJECT. 

Orland  Unit  Water  Users'  Association,  incorporated  March  27, 
1907.  Contract  with  Secretary  of  the  Interior  April  3, 1909,  guaran- 
teeing repayment  cost  of  system. 

COLOBADO,  GBAND  VALLEY  PBOJECT. 

Grand  Valley  Water  Users'  Association,  incorporated  February 
7,  1905.  Contract  with  Secretary  of  the  Interior  February  13,  1913, 
guaranteeing  repayment  cost  of  system. 

COLOBADO,  ITNCOMPAHGBE  VALLEY  PBOJECT. 

Uncompahgre  Valley  Water  Users'  Association,  incorporated  May 
11,  1903.     Contract  with  Secretary  of  the  Interior  j[>ecember  3, 

1904,  guaranteeing  repayment  cost  of  system. 

IDAHO,  BOISE  PBOJECT. 

Payette-Boise  Water  Users'  Association,  incorporated  September 
9, 1904.  Contract  with  Secretary  of  the  Interior  February  13,  1906, 
guaranteeing  repayment  cost  of  system. 

IDAHO,  MINIDOKA  PBOJECT. 

South  Side  Minidoka  Water  Users'  Association  (Ltd.),  incorpo- 
rated January  20,  1908.     No  contract. 

Minidoka  Irrigation  District,  formed  July  22,  1913.  Contract 
with  Secretary  of  the  Interior  October  21, 1915,  to  act  as  fiscal  agent. 

KANSAS,  GABDEN  CITY  PBOJECT. 

Finney  County  Water  Users'  Association,  incorporated  October  18, 

1905.  Contract  with  Secretary  of  the  Interior  December  28,  1906, 
guaranteeing  repayment  cost  of  system. 
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Huntley  Project  Water  Users'  Association,  not  incorporated.  No 
contract. 

MONTANA,  MrLX  BIVEB  PBOJECT. 

Lower  Milk  Eiver  Water  Users'  Association,  incorporated  April 
27, 1905.  Contract  with  Secretary  of  the  Interior  February  10, 1909, 
guaranteeing  repayment  cost  of  system. 

Upper  Milk  Kiver  Water  Users'  Association,  incorporated  June, 
1907.    No  contract  guaranteeing  repayment. 

MONTANA,  BUN  BIVEB  PBOJECT. 

Fort  Shaw  Water  Users'  Association.  Not  incorporated.  No 
contract. 

MONTANA-NOBTH  DAKOTA,  LOWEB  YELLOWSTONE  PBOJECT. 

Lower  Yellowstone  Water  Users'  Association,  incorporated  Janu- 
ary 12,  1905.  Contract  with  Secretary  of  the  Interior  October  25, 
1905,  guaranteeing  repayment  cost  of  system. 

NEBBASKA-WTOMING,  NOBTH  PLATTE  PBOJECT. 

North  Platte  Valley  Water  Users'  Association,  incorporated  May 
25,  1905.  Contracts  with  Secretary  of  the  Interior  April  25,  1906, 
and  June  23, 1909,  guaranteeing  repayment  cost  of  system. 

NEVADA,  TBUCXEE-CABSON  PBOJECT. 

Truckee-Carson  Farmers'  Association.  Not  incorporated.  No 
contract. 

NEW  MEXICO,  CABLSBAD  PBOJECT. 

Pecos  Water  Users'  Association,  incorporated  October  15,  1904; 
articles  of  incorporation  amended  January  14, 1915.  Contracts  with 
Secretary  of  the  Interior  March  19,  1906;  February  21,  1912.  and 
March  12,  1915,  guaranteeing  repayment  cost  of  system.  Contract 
with  Secretary  of  the  Interior  August  30, 1915,  to  act  as  fiscal  agent. 

NEW  MEXICO,  HONDO  PBOJECT. 

Rio  Hondo  Reservoir  Water  Users'  Association,  incorporated  June 
16,  1904.     Contract  with  Secretary  of  the  Interior  December  31, 

1904,  guaranteeing  repayment  cost  of  system. 

NEW  HEXICO-TEXAS,  BIO  GBANDE  PBOJECT. 

I 

Elephant  Butte  Water  Users'  Association,  incorporated  January 
12,  1905.  Contract  with  Secretary  of  the  Interior  June  27,  1906, 
guaranteeing  repayment  cost  of  system. 

El  Paso  Valley  Water  Users'  Association,  incorporated  June  17, 

1905.  Contract  with  Secretary  of  the  Interior  June  27,  1906,  guar- 
anteeing repayment  cost  of  system* 
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KOKTH  DAKOTA,  NOBTH  DAKOTA  PUMPOrG  PBOJECT. 

Williston  Water  Users'  Association,  incorporated  May  22,  1905. 
Contract  with  Secretary  of  the  Interior  May  23,  1906,  guaranteeing 
repayment  cost  of  system. 

Buford-Trenton  Water  Users'  Association,  incorporated  in  1905. 
Contract  with  Secretary  of  the  Interior  May  23,  1906,  guaranteeing 
repayment  cost  of  system. 

OKLAHOMA,  LAWTON  PBOJECT. 

Lawton  Water  Users'  Association,  incorporated  September  23, 
1914.    No  contract. 

OREGON,  ITHATILLA  PBOJECT. 

Umatilla  River  Water  Users'  Association,  incorporated  in  1906. 
Contract  with  Secretary  of  the  Interior  April  25,  1906,  guaranteeing 
repayment  cost  of  system. 

OBEGON-CAIilFOBNIA,  KLAMATH  PBOJECT. 

Klamath  Water  Users'  Association,  incorporated.  Contract  with 
Secretary  of  the  Interior  November  6,  1905,  guaranteeing  repayment 
cost  of  system. 

SOITTH  DAKOTA,  BELLE  FOITBCHE  PBOJECT. 

Belle  Fourche  Valley  Water  Users'  Association,  incorporated  June 
27,  1904.  Contracts  with  Secretary  of  the  Interior  April  29,  1905, 
and  January  24,  1911,  guaranteeing  repayment  cost  of  system. 

ITTAH,  STBAWBEBBY  VALLEY  PBOJECT. 

No  water  users'  association  or  irrigation  district. 

WASHINGTON,  OKANOGAN  PBOJECT. 

Okanogan   Water  Users'  •Vssociation,  incorporated  October  28, 

1905.  Contracts  with  Secretary  of  the  Interior  April  16,  1906  and 
May  11, 1912,  guaranteeing  repayment  cost  of  system. 

WASHINGTON,  YAKIMA  PBOJECT. 

Tieton  Water  Users'  Association,  incorporated  March  10,  1906. 
Contract  with  Secretary  of  the  Interior  April  12, 1906,  guaranteeing 
repayment  cost  of  system.  Contract  October  29,  1915,  to  act  as 
fiscal  agent  and  take  over  operation  and  maintenance. 

Sunnyside    Water    Users'    Association,    incorporated    March  10, 

1906.  Contract  with  Secretary  of  the  Interior  May  7,  1906,  guaran- 
teeing repajonent  cost  of  system. 

WYOMING,  SfCOSHONE  PBOJECT. 

Shoshone  Water  Users'  Association,  not  incorporated.  No  om- 
tract. 
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FUTECHASES  OF  BIGHTS  AND  PBOPEBTT. 


The  following  purchases  of  rights  and  property  were  made  during 
the  fiscal  year  ending  June  30, 1916 : 

PurckoMt  of  rights  and  property, 

ARIZONA,  SALT  RIVER  PROJECT. 


Vendor. 


Description. 


Consider- 
ation. 


DsUofdeed. 


Arnold,  D.  M.,  and  wife 

Chandler,  H.  L..  and  wile 

Dobflon,  Harold  Argue,  and 
wife. 

Hiclvs,  Frances  C,  and  hue- 
band. 

Jones.  C.  B.;  Morrison,  Ro- 
land, and  wife. 

Peterson,  Charles  A.,  and  wife. 
Do... 

Riordan,  E.  M 


Smith,  Looiae  P 

Sturgeon,  Mrs.  J.  E 

Taggart,  8.  B.,  and  wife,  and 

Taggart,  S.  B.,  trustee. 
Taylor,  H.  H 


Tway,  E.  D.,  and  wife 

Wallace,  John  8.,  James  F., 

and  Rachel. 
WaUace,  W.  U.,  and  wife 


Improvements  on  0.30  acre  in  SE.  }  SW.  |,  sec. 
32,T.18.,R.5E. 

2.42  acres  in  SE.  l,8ec.  9,T.  1  S.,  R.5E 

1.51acresinSE.  J,8ec.7,T.18.,  R.6E 

0.37  acre  in  NW.  i  SW. },  sec.  27,  T.  2  N.,  R.  3  E . 

1.22aGre8inSW.|,sec.32,T.lN.,R.6E 

l.WacresinSW.  |,sec.  9,T.  IS.,  R.5E 

1  acre  in  SW.  J  NW.  J,  sec. »,  T.  1  S.,  R.  6  E. . . . 
Improvements  on  2  acres  in  NW.  4,  sec.  10,  T. 

1S.,R.5E. 
Improvements  on  1.22  acres  in  NW.  |,  sec.  32, 

T.  1  N.,  R.  6  E. 
Improvements  on  SW.  }  NW.  J  and  W.  1  SW. 

isec.36,T.4N.,R.13E. 
0.66acreinNW.},sec.8,T.lS.,  R.6E 

Improvements  on  1.42  acres  in  NE.  },  sec.  30,  T. 
llir.,R.6E. 

0.67  acre  in  NE.  i,  sec.  14,  T.  1 N.,  R.  5  E 

1.15  acres  in  SE.  i,  sec.  13,  T.  1  N.,  R.  5  E 

Improvements  on  1  acre  In  W.  1  NW.  i,  sec.  19, 
T.1N.,R.6E. 


S40.00 

883.00 
226.00 

111.00 

231.30 

366.00 

266.00 

20.00 

26.10 

8,000.00 

66.00 

42.15 

150.00 
115.00 

27.00 


aaa.    29,1916 

Nov.  24,1915 
Apr.  12,1915 

June    6,1915 

Jan.     7,1916 

Dec.    4, 1915 

Oct.   22.1915 

iJan.    25,1915 

^Oct.  26,1914 

ilCay  24,1915 

July  8,1915 

lOct.  29,1914 

June  18,1915 
May  19,1915 

lOct.  22,1914 


ARIZONA-CALIFORNIA,  YUMA  PROJECT. 


Behan,  Albert.. 
CaldweU,  O.  M. 


Meadow,  WHUam  M.,  and 
Miller,'B.E 


Morgan,  Frank  R 

Nunnaley,  B.  L.,  and  wife... 
Schutz,  George  W.,  and  wife. 


Improvements  on  part  of  N.  ^  SW.  },  sec.  21,  T. 

9  S.,  R.  24  W.,  (Til  8.  R.  M. 
Improvements  on  part  of  NE.  i  SW.  \,  sec.  94, 

T.  8  8.  R.  24  W.,  G.  <&  8.  R.  M. 
Improvements  on  part  of  W.  l  SE.  i,  sec.  33,  T. 

8  S.,  R.  24  W.,  cTa  8.  R.  M. 
Improvements  on  part  of  Unit  F,  T.  16  8.,  R. 

23E.,8.B.  M. 
Improvements  on  part  of  W.  i  NE.  {,  sec.  7,  T. 

10  8.,  R.24W.,G.&S.  R.M. 
Improvements  on  part  of  8.  i  NE.  i  SE.  },  sec. 

25,  T.  8  8.,  R.  24  W.,  O.  &  B.  R.  M. 
Improvements  on  part  of  SW.  i,  sec.  9,  T.  10  8., 
R.  24  W.,  G.  &  8.  R.  M. 


$91.00 

Dec. 

17, 

172.50 

Aug. 

f 

104.00 

Dec. 

^ 

215.00 

June 

121.00 

Dec 

86.80 

Ff 

24.00 

T 

CALIFORNIA,  ORLAND  PROJECT. 


Orland  Unit  Water  Users' 
Association. 


Strip  of  land  across  E.  I  SW.  },  sec.  33,  T.  23  N., 
R.  4  W.,  M.  D.  B.  AM. 


•1. 


COLORADO,  GRAND  VALLEY  PROJECT. 


Skinner,  R.M.. 


0.27  acre  in  SE.  }  SW.  i  no.  8»  T.  11  S.,  B.  06 

W.,aixthP.M: 


>  No  deed  was  given  to  United  States  and  date  shown  is  date  of  contract,  as  r 
-^only. 
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Purchases  of  rights  and  property— Continued. 
COLORADO,  UNCOMPAHORE  VALLEY  PROJECT. 


Vendor. 


Loutscn- 
hixer 
water 
rights 
(amount 
in  second- 
feet). 


Consider- 
ation. 


Date  of  deed. 


Agnew,  Charles  C , 

Aflen.E.R 

Baldwin.  Joseph  B 

Banta,  N  annie  £ 

Bartley,L.  D 

Baxter,  Addison  Josiah 

BeUamy,  Wiley  O 

Blarney,  Wm.  and  Daisy  May. . 

Block,Chas.  A 

Brevick,  Baard  A 

Briney,  PeterL 

Brower,  William  A 

Brown,  Jas.  G 

Brown.  Jas*.  H 

Buddecke,  A.  E 

Cade,  Ellena  B.  and  Martin 

Catlin,  F.  D. 


r 

If 


Champion,  Wm.  V 

Christainson,  Edward  P 

Christie,  Laura  J 

Christie,  John  F 

Collins,  W.  J.  and  Mary  M 

Condit,  Phillip  M.  and  Celestia  H.. 

Corrick,  WlUiam  H.  and  Clelia 

Crlppa,  David  and  Vittoria 

Davis,  A.  M 

Deeble.  John 

DeGuelle,  Kd.  and  Adolph 

Denniston,  Mary  E 

DeRobles,  Joseph 

Dtmcan,  George 

Duncan.  J.  A 

Faart,  Edmund 

Fairlamb,  Millard 

Fitts,  Flora  E .  Nelson 

Fitts,  Warren 

Froet,  Gus  A 

Fuerstenberg,  Henry 

Gerlach,  George 

Goddard,  Ed.  et  al 

Goddard.E.  A 

Goldsmith,  Jas.  W 

Gough,  G.  W 

Gunnison  Tunnel  Investment  Co.. 

Hanna,  L.  W 

Harris,  Abel  V^., 

Harrison,  Elmore  C 

Head,  Martha  L 

Headington,  G.  F 

Hcinselman,  Wm.  J 

Hodge,  Maude  M 

Huntley,  F.  W 

Johnson.  J.  R.  and  Cora 

Krebs.  J.  F 

Kuhnley,  Lester 

Kulp,  Anna 

Llndeback,  Peter  A.,  et  al 

Maffenbeir,  Frank 

Marcheski.  James 

Marshall,  Willis  M 

Martineit.C 

Maurer,  E.  H 

MonoU,  Townsend  W.,  etal 

Moore,  Irona  A 

McReNTiolds,  John 

Nowell,  Richard  H 

Nua8e,F.J 

Oabom,  Eli  L 

Piatt,  Frank 

Price,  Carl  L 

Rhyan,  Annie  C.  etal 

Richardson,  R.  H 

Rider,  Margaret  M 

Rinehart.D.  N 

Rowen,  C.  Ray 

Bcheibler,  Henry  A.,  et  al 

Beeley,  Pauls 


0.153 
1 


\ 

0.3375 

1 


i 

A 


taoo.oo 

160.00 

loaoo 

181.25 
100.00 
100.00 
400.00 

1,200.00 

1,610.00 

1,066.67 
727.27 
800.00 
200.00 
500.00 
800.00 
400.00 

1,000.00 
400.00 
400.00 
800.00 
400.00 
160.00 
200.00 
300.00 
122.40 
800.00 
400.00 
600.00 
40.00 
400.00 
150.00 
200.00 
270.00 
25a  00 
400.00 

1,200.00 
800.00 
400.00 
600.00 
800.00 
400.00 
700.00 
200.00 

3,401.00 
400.00 
800.00 
125.00 
300.00 
200.00 
500.00 
400.00 
100.00 
400.00 
400.00 
300.00 
181.25 
200.00 
400.00 
700.00 

2,412.50 
72.72 
213.33 

1,600.00 
500.00 
800.00 
800.00 
640.00 
800.00 
400.00 
100.00 
654.00 
200.00 
900.00 
200.00 
600.00 
200.00 

1,400.00 


July 
Mar. 
Nov. 
Oct. 
July 


Feb.  8. 1916 
Feb.  14,1916 
July  10,1915 
Jan.  20,1916 
July  3, 1915 
June  30,1915 
Oct.  28,1915 
Nov.  27, 1915 
Sept.  2,1915 
6,1915 

11, 1916 
4,1915 

15, 1915 
.  6, 1915 
Nov.  19, 1915 
Sept.  11, 1915 
Feb.  11.1916 
June  30,1915 
Jan.  8, 1916 
July  14,1915 
July  6,1915 
June  10,1916 
July  9, 1915 
Nov.  17,1915 
Jane  7,1916 
Apr.  7,1916 
Apr.  30.1915 
Oct.  16,1915 
June  13,1916 
Dec.  17,1915 
Sept.  23.1915 
Oct.  26,1915 
Nov.  11,1915 
Nov.  13.1915 
July  6,1915 
July  6,1915 
Nov.  26. 1915 
Jan.  4,1916 
June  29.1915 
July  14,1915 
June  1.1916 
Nov.  27,1915 
Oct.  11.19U 
Mar.  22,1910 
June  21.1916 
Nov.  27,1915 
Dec.  6,1915 
July  24,1915 
Sept.  10, 1915 
Sept.  4,1915 
Jan.  4, 1916 
Feb.  15,1916 
Sept.  9.1915 
Sept.  21.1915 
Nov.  29,1915 
June  21,1916 
Nov.  8,1915 
Got.  2. 1915 
May  13,1916 
May  22.1916 
July  27.1915 
July  26.1915 
Oct.  30.1915 
Dec.  31.1915 
June  29.1915 
Nov.  1.1915 
July  6.1915 
Sept.  17,1915 
May  27.1916 
Feb.  ll,19ie 
July  31,1915 
Apr.  U,1916 
Apr.  15.1910 
Jan.  20,1916 
Aug.  18,1915 
Mar.  13,1910 
Sept.  28, 1915 
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COLORADO,  UNCOMPAHORE  VALLEY  PROJECT— Continued. 


Vendor. 


Bellg  Investment  Co 

Sherman,  D.  E 

Splinter,  Maria  Elizabeth, 
Stalder,  Mary  Ann  et  al... 

Starr,  Susan  E 

St.  James,  Anna  B 

Buttle,  C.E 

Tilden,O.W 

Vaughn,  HarriaonS 

Veatch,  Presley  B 

Virtue.  Patrick  P 

Youngblood,  Joeeph  P.... 


Loutsen- 
hiser 
water 
rights 
(amount 
in  second- 
feet). 


'1 


Consider- 
ation. 


1000.00 
200.00 
200.00 
100.00 
500.00 
400.00 
1,600.00 
1,200.00 
200.00 
800.00 
300.00 
800.00 


Date  of  deed. 


Nov.  29,1915 
Aug.  31,1916 
Nov.  3,1915 
Jan.  20.1916 
Sept.  23,1915 
Oct.  19,1915 
Sept.  4,1915 
Nov.  12,1915 
June  30.1915 
June  30,1915 
Sept.  7.1915 
June  30,1915 


IBON0TOHK  Ain>  IBONSTONK  KXTEH8I0N  WATBS  SIGHTS  REPRESENTED  BT  SHARES  OF  STOCK. 


Vendor. 


Number  i  Xumbec 
of  shares  I  of  shares 

Iron-        exten- 
i    stone.         sion. 


Anderson,  John  F 

Armentrout,  E.  S 

Balrd,  Leonard 

Broughton,  O.  P 

Brown,  Andrew  J 

Brown,  George  H 

Bullock,  Caroline 

Cook,D.P 

Cook,  Louis  A 

Conway,  Mary  Frances 

Conway,  Mary  Frances,  et  al. 
Cotter,  J.  E.  and  Anna  H. ... 

Craig,  Mrs.  J.  O 

Crockett,  Katherine  N 

Danbom,  A.  P.,  etal 

Dennis,  E.  G 

Dickereon,  Mrs.  Ella  and  Joel. 

Duncan,  Jamea 

EUIcker,  Arthur  K 

Erickson,  A.  M 

Esty,  Ray  8 

First  National  Bank  (OUthe) 

Foster,  C.P 

Freeland  Henry  M 

French,  Gilbert  E 

Gehrig,  Chas.  and  Lewis 

Hartig,  Genevieve 

Hartig,  Genevieve,  et  al 

Hartman,  E.  P 

Hay,C.O 

Hickman,  R.  8 

Johnson,  Gustaf. 

Jones,  Qulncy,  M.  and  P.  W. 

Jones,  Z.I 

Kloster,  Ben 

Kotfk ,  Joseph 

Latham,  Charlotte,  F 

Lord,  Robert 

Markley,  M.  C 

Mark  ley,  J.  N.  and  Mary  B . . 

Martin,LA 

Maryott,  Chas.  C 

Maxwell,  Wm,  Q 

Meldrum,  Margaret  A 

Morman,  A.  8 

McCIurg,  Lucy  I 

McKnlght,  Geo.  A 

Osbom,  Grace  P 

Perry,  Dennis 

Price.  Henry  J 

Quinlan,  F.  B 

Keshaw.Sarah  A 

Rhodes,  Sherman 

Rhodes,  Z.M 

Rhonemns,  Clementine  M. . . . 
Riekelton,  Andennn 


16 
"4' 


Consider- 
ation. 


$1,200.00 

800.00 

2,000.00 

1,600.00 

2.000.00 

1,200.00 

800.00 

1,600.00 

1,200.00 

400.00 

2,000.00 

3.200.00 

1,600.00 

800.00 

3,400.00 

200.00 

3,200.00 

400.00 

800.00 

2,000.00 

600.00 

800.00 

800.00 

1,600.00 

1,000.00 

200.00 

800.00 

2,400.00 

800.00 

600.00 

1,600.00 

400.00 

1,200.00 

666.65 

200.00 

2,000.00 

533.33 

400.00 

400.00 

1,600.00 

200.00 

5.600.00 

1.600.00 

2.400.00 

600.00 

400.00 

1.600.00 

1,200.00 

400.00 

1,600.00 

600.00 

1.6(X).00 

400.00 

800.00 

400.00 

1,200.00 


Date  of  deed. 


Oct. 

Jan. 

Oct. 

Jan. 

Nov. 

Jan. 

Nov. 

Apr. 

Feb. 

Feb. 

Mar. 

Nov. 

Apr. 

Dec. 

Jan. 

Apr. 

Dec. 

Feb. 

Oct. 

Oct. 

Dec. 

Feb. 

Jan. 

Dec. 

Sept. 

Oct. 

Nov. 

Nov. 

Oct. 

Apr. 

Jan. 

Nov. 

Sept. 

Feb. 

Dec. 

Nov. 

Nov. 

Jan. 

Nov. 

Jan. 

Apr. 

Nov. 

Apr. 

Oct. 

Nov. 

June 

Apr. 

Feb. 

Oct. 

Mar. 

Jan. 

Feb. 

Dec. 

Oct. 

Dec. 

Jan. 


20,1915 
8, 1916 
22,1915 
15, 1916 
13,1915 
4,1916 

2. 1915 
14,1916 
29, 1916 
10,1916 
20,1916 
26,1915 

6,1916 
15, 1915 

7. 1916 
18,1916 
13, 1915 
19.1916 
26, 1915 
30. 1915 

21. 1915 

19. 1916 
14,1916 

9,1915 
28,1915 
26,1915 

4, 1915 

4,1915 
18, 1915 
10,1916 

3,1916 

1. 1915 
30, 1915 
14,1916 
18,1915 
15,1915 

5,1915 

4. 1916 
6,1915 

15,1916 
10,1916 
6,1915 
14,1916 

25. 1915 
10,1915 
15,1916 
17,1916 

2, 1916 
25,1915 

28. 1916 
7. 1916 

29,1916 
14,1915 
26,1915 
31,1915 
14,1916 
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PurchaseM  of  righU  and  property — Continued . 
COLORADO,  UNCOMPAHQRB  VALLEY  PROJECT— Continued. 

IBQNnONX  AMD  XBOM8TONK  KXTKNSION  WATXB  BIGHTS  EXP&ESKNTED  BY  SOLBLRB  Of  STOCK— Canttaned. 


Vendor. 


Namber 
of  shares 
Iron- 
stone. 


Numbv 
of  shares 
exten- 
sion. 


Consider- 
ation. 


Date  of  4 


Riokelton,  Anderson. 

Scott,  LeroyW 

Belig  investment  Co. 


Betser,  Charles,  and  Deist,  Henry  C. . . 

Shearer,  E.C , 

Shields,  F.  W.  and  Louisa  E 

StocWiam,  A.  H 

Toothaker,  Marv  E.,  et  al 

Van  De  Burg,  Emma  N.,  et  al 

Walstrom.  Oscar  L 

Warner,  George 

Weeks,  8.  W 

Wilson,  A.  E.,  and  Eellenberg,  O.  H.. 

Wright,  A.  8 

Young,  Ernest  L 

Wilson,  Georgia  Shaw 


7* 
3. 
3 

1 
7 
2 
2 
2 
1 

u 

12 
6 

it 


n 

12 
6 


1200.00 

3,8oaoo 

1,200.00 

1,200.00 

400.00 

2,800.00 

800.00 

800.00 

800.00 

400.00 

600.00 

4,800.00 

2,400.00 

1,400.00 

3,300.00 

300.00 


June  1,1916 
Mar.  17.1916 
Feb.  26,1916 
Oct.  27,1915 
Oct.  29,1915 
Oct.  23,1915 
Oct.  23,1915 
Jan.  8,1916 
Jan.  22,1916 
Oct.  22,1915 
Oct.  25.1915 
May  6,1916 
Oct.  22.1915 
Oct.  26,1915 
Sept.  27, 1915 
Mar.  27,1916 


Vendor. 


Description. 


Consider- 
ation. 


Date  of  deed. 


Anderson,  John  F. 


Anderson,  E«H 

Belgardt,  Albert 

Brown,  George  H 

Browne,  Dewit,  et  al. . . . 
Brown,  Ralph  D.,  et  al. 
Caley,  PaolG 


Caseley,  Grace  E.,  et  al. 

Casner,B.  A 

Casner,  Benjamin  A . . . . 
Clark,  Albert  B.,etal.. 


Cleveland,  Amelia 

Danbom,  A.  P.,  et  al. . 

Dennis,  E.G 

Diokey,  Ada  A.,  et  al. 


DUI,  Thomas  L.,  et  al. 


Dolan,  MaryM. 
Do 


Duncan,  James  and  Ida. 

Edle,J.A 

Elicker,  Arthur  K 

Fellz,  Charles  W 

Fonten,  Albert  J 


Fneland,  Henry  M.. 


RlCniS  OP  WAT. 

Portion  of  SW.  }  SE.  J,  containing  2.66  acres; 

portion  of  NW.  i  SE.  i  sec.  16,  T.  50  N.,  R.  10 

W.,  N.  M.  P.  M.,  containing  0.72  acre. 
Portion  of  SW.  J  SE.  i  sec.  2,  T.  50  N.,  R.  11 W., 

N.  M.  P.  M.,  containing  2.16  acres. 
Government  road  across  SW.  i  NW.  i  sec  29, 

T.  49N.,R.7W..N.  M.  P.  M. 
PorUon  of  NW  i  SW.i  aec.  9,  T.  60  N,,  R.  10  W., 

containing  0.17  acre. 
Portion  of  N.  (  SW.  i  sec.  18,  T.  60  N.,  R.  10  W., 

N.  M.  P.  M.,  containing  3.36  acres. 
PortionofNE.iNE.isec.ll,T.50N.,R.llW., 

N.  M.  P.  M.,  containing  1.36  acres. 
Government  road  across  the  NW.  i  NE.  i  E.; 

NW.  portion  sec.  29,  T.  49  N.,  R.  7.  W., 

N  M  P  M 
Portion  of  *Se'.  i  NE.  i  sec.  31,  T.  61 N.,  R.  10  W., 

containing  1.43  acres. 
Portion  of  SW.  \  SE.  t  sec.  6,  T.  50  N.,  R.  10  W., 

containing  1.84  acres. 
Portion  ofNW.  t  SE.  i  sec.  12,  T.  60  N.,  R.  11 W., 

containing  2.62  acres. 
Portion  of  SE.^NW.i  containing  0.26  acre;  also 

portion  of  SE.  i  NW.  i  W.  J  NW.  i  sec.  12, 

T.  60  N.,  R.  11  W.,  N.  M.  P.  M.,  containing 

6.32  acres. 
Portion  of  NE.  i  SE.  ^  sec.  30,  T.  61 N.,  R.  10  W., 

N.  M.  P.  M.,  containing  1.22  acres. 
Portion  of  SE.  i  SE.  i  sec.  2,  T.  50  N.,  R.  11  W., 

N.  M.  P.  M.,  containing  2.30  acres. 
Portion  of  N  W. j  N  W.  i  sec.  9,  T.  50  N.,  R.  10  W., 

containing  0.29  acre. 
Portion  of  S.  }  E.  }  SE.  i  containing  4.6  acres: 

also  portion  of  S.  i  N.  i  SE.  \  containing  0.38 

atTe,allinsec.36,T.48N.,R.9W.,N.M.P.M. 
Portion  of  SE.  i  SE.  J  sec.  21;  E.  l  NE.  i  sec.  28, 

T.  50  N.,  R.  10  W..  N.  M.  P.  M.,  containing 

10.61  acres,  more  or  less. 
Portion  of  W. }  SW.  i  sec.  9,  T.  60  N.,  R.  10  W., 

containing  0.51  acre. 
Portion  of  SW.  i  SW.  *;  NW.  i  SW.  i  sec.  9, 

T.  50  N.,  R.  10  W.,  N.  M.  P.  M.,  containing 

1.58  acres. 
Portion  of  N  W.  1 N  W.  i  see.  5,  T.  60  N.,  R.  10  W., 

containing  1.69  acres. 
Portion  of  SE.  i  SW.  i  sec.  2,  T.  50  N.,  R.  11 W., 

containing  2.03  acres. 
PorUon  of  W.  i  SE.  i  SE.  i  sec.  8,  T.  60  N., 

R.  10  W.,  N.  M.  P.  M.,  containing  1.08  acres. 
Portion  of  SE.  i  NE.  i  sec.  30,  T.  61  N.,  R.  10  W., 

N.  M.  P.  M.,  containing  1.24  acres. 
Government  road  across  the  SE.  {  SW.  i;  SW.  i 

SE.  J  sec.  29  and  NE.JNW.  i;  NW.  i  NE.  J 

sec.  32,  T.  49  N..  R.  7  W.,  N.  M.  P.  M. 
Portion  of  SE.  J  SE.*  sec.  31:  SW.  i  SW.  \  sec 

32,  T.  61 N.,  R.  10  W.,  N.  M.  P.  M.,  containing 


$1.00 

175.00 
1.00 
1.00 

100.00 

76.00 

1.00 

1.00 

1.00 

200.00 

225.00 

135.00 

125.00 

25.00 

300.00 

400.00 

1.00 
1.00 

100.00 
150.00 
225.00 
135.00 
1.00 

420.00 


July   13,1015 

Mar.  20,1916 
Jan.  3,1916 
Nov,  8,1915 
Mar.  24,1016 
Dec  3,1915 
Dec  13,1015 

Jan.     6, 1016 

Aug.  19,1015 

Dec  27,1015 

Do. 

June  21,1016 
Mar.  7,1016 
Mar.  22,1016 
May  28,1015 

Jan.     4,1016 

Mar.  20,1016 
Nov.  13,1015 

Mar.  23,1010 
Feb.  11,1016 
Apr.  28,1016 
Juna  6,1916 
Nov.  22,1015 

Apr.  12,1016 
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Purduues  of  rights  and  property — Continued. 
COLORADO,  UNCOMPAHGRB  VALLEY  PROJECT-Contlnued. 


Vendor. 


Description. 


Consider- 
ation. 


Date  of  deed. 


Garoutte,  Clara  F. . . . 
Oaroutte,  James  B . . . 

Oaroutte,  J.  B 

Hawk3rard,  A.  T..... 

Hay,C.  O , 

Heath,  Charles  A 

Hiokey,  Abraham  L.. 


Hodge,  liaude  M. 


Hubbard,  Seph.. 


Ironstone  Ditch  Co 

Ironstone  Extension  Ditch  Co. 
Johnson.  Gustaf 


Jones,  Z.I 

Keller,  Emily.... 

KilUan,  B.  D 

Kyle,  Julia,  etal. 
Loper,  Isaac  N... 


Martin,  I.  A 

Maxwell,  W.  G... 
Meldrum,M.A... 
Miller,  Frederick. 


MoClurg,  Lucy  I.. 
OUTer,A.J 


Quinlan,  F.  B . 
Ratcllfr,A.G. 


Rickelton,  Anderson 

Smith,  G.  M.,  et  al 

Smith,  Charles  Rodney. . 


St.  James,  Anna  B 

Telco  Investment  Co . . 

Walther,  Herman 

Walstrom,  Oscar,  et  ol . 

Wishart,  James  W 

Young,  Elmer  E 


m  oV  SE.J  Se!  i,  SW.  J  SE.  {,  NW.  J  SE.  i, 
.  J  8W.  i  and  SE.  i  NW.  i  sec.  1,  conUin- 


BiOBTS  pF  WAT— continued. 

Portion  of  NE.  i  SE.  };  SE.  \  NE.  \  sec.  13, 

T.  50  N.,  R.  11  W.,  containing  4.43  acres. 
Portion  of  SE.  J  SE.  i  sec.  12,  T.  50  N.,  R.  11 W., 

containing  2.58  acres. 
Portion  of  SW.  i  NE.  ^sec.  12,  T.  50  N.,  R.  11 W., 

containing  0.41  acre. 
A  portion  of  the  NW.  i  SE.  i  sec.  18,  T.  50  N., 

R.  10  W.,  N.  M.  P.  M.,  containing  0.79  acre. 
Portion  of  the  SW.  J  NW.  i  sec.  9,  T.  50  N., 

R.  10  W.,  N.  M.  P.  M.,  containing  0.30  acre. 
Portion  of  SW.  i  NE.  i  sec.  26,  T.  49  N.,  R.  9  W., 

N.  M.  P.  M.,  containing  0.59  acre. 
Right  of  way  for  Gunnison  tunnel  across  the 

SW.  i"NW\  i,  NW.  i  SW.  i  sec.  19,  T.  49  N., 

Portion 

NE.  J  SW.  Tand  SE.  iL , 

ing  1.95  acres;  NE.  J  SW.  i  sec.  1,  T.  49  N., 

R.  10  W.,  N.  M.  P.  M.,  contaimng  1.95  acres; 

also  portion  of  NE.  ^  SW.  \  sec.  1,  containing 

0.29  acre. 
Portion  of  E.  }  NE.  *  NE.  J  sec.  13,  T.  50  N., 

R.  11  Wv  N.  M.  P.  M.,  containhig  1.91  acres. 

Ironstone  Canal  System 

Ironstone  Extension  Canal  System 

Portion  of  NE.  i  SE.  *  sec.  21,  T.  50  N.,  R.  10  W., 

N.  M.  P.  M.,  contuoing  3.09  acres. 
Portion  of  W.  I  SE.  J  SW.  J  sec.  8,  T.  50  N.,  R. 

10  W.,  N.  M.  P.  M.,  containing  0.41  acre. 
Portion  of  W.  J  NW.  i  NE.  i  sec.  17,  T.  50  N., 

R.  10  W.,  N.  M.  P.  M.,  containing  1.17  acres. 
Government  road  across  NE.  i  SW.  i  sec.  29, 

T.  49  N.,  R.  7  W.,  N.  M.  P.  M. 
Portion  of  N.  *  SE.},  S.  i  NE.  J  sec.  16,  T.  49  N., 

R.  10  W.,  N.  M.  P.  M.,  oontalnlng  3.35  acres. 
Portion  of  N.  1  SW.  i,  NW.  i  SE.  }  sec.  27,  T. 

50  N.,  R.  10  W.,  N.  M.  P.  M.,  containhig  6.14 

acres  more  or  less;  also  portion  of  NW.  {  SE. 

i,  sec.  27,  containing  6.33  acres. 
Porti6n  of  SW.  \  NW.  }  sec.  9,  T.  60  N.,  R.  10 

W..  N.  M.  P.  M..  containhig  0.21  acre. 
Portion  of  SW.  *  SW.  i  sec.  8,  T.  50  N.,  R.  10 

W..  N.  M.  P.  M.,  containing  2.01  acres. 
Portion  of  S W.  i  NW.  i sec.  18,  T. 60  N.,  R.  10 

W..  N.  M.  P.  M.,  oontahiing  2.42  acres. 
Right  of  way  telephone  line  and  wagon  road 

across  SE.  i  SE.l  seo.  19;  E.  |  NE.  |  sec.  30, 

T.  49  N.,  R.  7  W.,  N.  M.  P .  M. 
Portion  of  E.  ^  SE.  i  SE.  }  sec.-8,  T.  50  N.,  R. 

10  W.,  N.  M.  P.  M.,  containing  1.52  acres. 
Government  road  across  NE.  *  NE.  |.  S.  J  NE. 

i^  N  W.  i  SE.  J  sec.  29,  T.  49,  R.  7  W.,  N.  M. 

Portion  of  YT.l  NW.  J,  NE.  J  NW.  \  sec.  16, 

T.  50,  R.  10  W.,  N.  M.  P.  M.,  containing  0.4 

acre. 
Portion  of  NE.  i  NE.  i  sec.  12,  T.  49  N.,  R.  10 

W..  NW.  i  NW.  i  sec.  7,  T.  49  N.,  R.  9  W., 

N.  M.  P.  M.,  containing  1.18  acres. 
SW.  i  NW.  i  sec.  9,  T.  50  N.,  R.  10  W.,  N,  M. 

P.  M.,  containing  0.15  acre. 
Portion  of  SW.  }  SW.  J  sec.  2,  T.  50  N.,  R.  11 

W..  N.  M.  P.  M^  containing  2.06  acres. 
Portion  of  N.iSW.  *,  NE.  }NW.  i  sec.  16,  T. 

50  N.,  R.  10  W.,  N.  M.  P.  M.,  oontahiing  6.20 

acre. 
Portion  of  S W.  i  NW.  J  sec.  6,  T.  49  N.,  R.  9  W., 

N.  M.  P.  M..  containhig  0.12  acre. 
Portion  of  NW.  4  NW.  t  sec.  1,  T.  49  N.,  R.  10 

W..  N.  M.  P.  M., containing 0.67  acre. 
Portion  of  NE.iSE.^sec.l9,T.51N.,R.10W., 

N.  M.  P.  M.,  contamlng  0.37  acre. 
Portion  of  NE.  iSE.i  sec.  31,  T.  51  N.,R.  low., 

N.  M.  P.  M.,  containing  1.68  acres. 
Portion  of  SW.  \  NW.  i  sec.  27,  T.  50  N.,  R.  10 

W.,  N.  M.  P.  M.,  containing  2.15  acres. 
Portion  of  W.  )  SW.  \  sec.  9,  T.  50  N.,  R.  10  W., 

N.  M.  P.  M.,  containing  1.23  acres. 


$200.00 
100.00 
1.00 
1.00 
1.00 
250.00 
LOO 

475.00 


Feb.  7,1916 
Jan.  10,1916 
Aug.  11,1915 

Do. 
Nov.  19,1915 
Dec  18,1915 
Nov.  15,1915 

Jan.     4,1916 


LOO 

July 

31,1915 

LOO 
LOO 
LOO 

Aug.    2,1915 
July     1,1915 

LOO 

July  27,1915 

120.00 

Feb. 

19,1916 

LOO 

Nov. 

15,1915 

70.00 

Do. 

650.00 

Jan. 

3,1916 

LOO 

Oct. 

27,1915 

LOO 

July 

1,1915 

LOO 

July 

31,1915 

LOO 

Jan. 

22,1915 

100.00 

Apr. 

12,1916 

LOO 

Jan. 

6,1916 

LOO 

July 

1,1915 

175.00 

Nov. 

15,1915 

LOO 

Oct. 

27,1915 

135.00 

Apr. 

17,1915 

LOO 

Aug. 

7,1915 

100.00 

Feb. 

19,1916 

LOO 

June 

7,1915 

LOO 

Apr. 

7,1916 

270.00 

Apr. 

22,1916 

125.00 

Jan. 

8,1916 

LOO 

Aug. 

11,1915 
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Purchases  of  rights  and  property — Continued. 
IDAHO,  BOISE  PROJECT. 


Vendor. 


Description. 


Considera- 
tion. 


Date  of  deed. 


Alt,  George  L 

Anson,  Fred  B . . . 

Asaelin,  Damase. . 
Bennett,  W.  A . . . 


Benson,  F.  A 

Bird,  A.  C 

Boise  Lumber  Co.  and  Page  & 

Mott  Lumber. 
Canyon  County 


Cavin,A.  D 

Chrlstensen,  If .  M 

CoUop,  Peter  J 

Colwell,  Cora  M 

Cook,  Marion  H 

Cook,IraC 

Cox,  Fannie,  Heirs  of. . 

Culver,  Rhoda  L 

Culver,  Warren  Cl 


Day,  H.  H.  and  Frank. 
Drake,  Wm.P 


Edison,  Zed 

Flchtner,  August. 

Fenrich,  Q.  M 


Franklin,  Geo 

Freeman,  Edward. 
Frost,  Houston 


Fuss,  John  N 

Gartman,  Thomas.. 


Gordon,  Laura  T. 
Gray,  D.  W 


Green,  R.E. 


Hall,  William  A.,  and  George 

Murray. 
Hal  ton,  Fannie. 

Hammond,  H.  G 


Hasbrouck,  J.  J. 
Hay,  J.T 


Hiatt,CarlE... 
Hilty,JohnA.. 
Holman,  D.  W. 
Irvin,  Henry  F. 
Jones,  Chas.E.. 


Kennedy,  S.  L... 
Kemofaan,  F.  H. 


SW.  i  SW.  1  sec.  6,  T.  3  N.,  R.  2  W.,  containing 

0.96  acre. 
Construction  of  bridge  in  lieu  of  right  of  way; 

estimated  cost. 

do 

N.  i  8E.  J  8E.  J,  sec.  6,  T.  3  N.,  R.  1  W., 

containing  1.82  acres. 
SE.  J  SW.  J  and  SW.  J  SE.  i  sec.  6,  T.  3  N., 

R.  2  W.,  containing  4.03  acres. 
Material  for  construction  of  bridge  in  lieu  of 

right  of  way;  estimated  cost. 
Purchase  of  old  water  right  of  200  second-feet. . 

SE.  J  NW.  i  sec.  24,  T.  4  N.,  R.  3  W.,  contain- 
ing 0.80  acre. 

SW.  i  SE.  i  sec.  34,  T.  4  N.,  R.  1  W.,  contain- 
ing 2.27  acres. 

Material  for  construction  of  bridge  in  lieu  of 
right  of  way. 

NW.  i  SE.  J  SW.  J  sec.  28,  T.  4  N.,  R.  3  W., 
containing  0.20  acre. 

N  W.  i  SETi  SW.  I  sec.  28,  T.  4  N.,  R.  3  W., 
containing  1.21  acres. 

Damage  to  improvements,  farm  unit  D,  S.  i 
NE.  J  sec.  28,  T.  4  N.,  R.  4  W. 

Lot  1  sec.  19,  T.  4  N.,  R.  2  W.,  containing  0.84 
acre. 

N  W.  J  sec.  29,  T.  4  N.,  R.  3  W.,  containing  8.70 
acres. 

NW.  i  sec.  30,  T.  4  N.,  R.  3  W.,  containing  6.24 


King,   Mrs.,  and   Sherman 
TuW 


NE.  J  NW.  J  sec.  30,  T.  4  N.,  R.  3  W.,  con- 
taining 1.81  acres. 

Construction  of  bridge  in  lieu  of  right  of  way.. 

S.  ^  SE.  J,  sec.  36,  T.  4  N.,  R.  1  W.,  contafii- 
ing  3.64  acres. 

Construction  of  bridge  in  lieu  of  right  of  way. . 

NE.JNE  isec.36,T.4N.,R.2  W.,oontain- 
ing  3.66  acres. 

Damage  to  improvements,  farm  unit  E,  NW.  i 
SW.  i,  SW.  J  N  W.  J,  sec.  28,  T.  4  N.,  R.  6  W. 

Construction  of  bridge  in  lieu  of  right  of  way. . 

do 

E.  i  NE.  i  sec.  29  and  N.  i  sec.  28,  T.  4  N., 
R.  3  W..  containing  14.37  acres. 

NW.  i  SW.  J  sec.  oTt.  3  N.,  R.  2  W.,  contain- 
ing 0.40  acre. 

Lot  2,  sec.  28,  T.  3  N.,  R.  2  W., containing  0.78 
acre. 

Material  for  bridge  for  landlocked  farm 

SW.  i  SW.  i  sec.  36,  T.  4  N.,  R.  2  W., contain- 
ing 2.31  acres. 

Damage  to  improvements;  break  in  main 

S.  i  NE.  J  sec.  20,  T.  4  N.,  R.  2  W.,  containing 
6.58  acres. 

S.J  S.  *  sec.  26  and  N.  i  N.  J  sec.  35,  T.  4  N., 
K.  2  W.,  containing  16.09  acres. 

Damage  to  improvements  W.  i  SE.  J  NW.  i 
and  SW.  J  NW.  i  sec.  33,  T.  4  N..  R.  5  W. 

Construction  of  bridge  in  lieu  of  right  ol  way.. 

W.  h  S  W.  J,  sec.  6,  T.  3  N.,  R.  2  W.,  containing 
1.33  acres. 

SW.  J  SE.  i,  sec.  16,  T. 3  N.,  R. 2  W.,  contain- 
ing 0.09  acre. 

N.  iBW.t,  sec.  21,  T.  3  N.,R.  2  W.,  containing 
5.03  acres. 

SE.  \  S  W.  J,  sec.  35,  T.  4  N.,  R.  1 W.,  conUln- 
Ing  4.66  acres. 

SW.  i  SE.  J,  sec.  2,  T.  3  N.,  R.  1  W.,  contain- 
ing 1.93  acres. 

SE.  I  SE.  i,  sec.  23,  T.  4  N.,  R.  4  W.,  contain- 
ing 3.05  acres. 

Construction  of  bridge  in  lieu  of  right  of  way. . 

SW.  i  BE.  i  sec.  16,  T. 3  N.,  R.  2  W7, contain- 
ing 0.34  acre. 

Damage  toimprovementSybreakin  Main  Canal. 


$1.00 

126.00 

125.00 
1.00 

LOO 

85.00 

20,ooaoo 

LOO 
LOO 

85.00 

LOO 

161.00 

7L50 

LOO 

LOO 

LOO 

LOO 

126.00 
LOO 

110.00 
730.00 

30.00 

126.00 

126.00 

LOO 

LOO 

LOO 

110.00 
LOO 

0.10 

LOO 

LOO 

76.00 

126.00 
LOO 

LOO 

25L60 

466.00 

LOO 

LOO 

U6.00 
1.00 

4.00 


Mar.  19,1915 

June  23,1916 

Do. 
Oct.   19,1915 

Aug.  23,1915 

May     5,1916 

Apr.  26,1915 

May  13,1915 

Jan.   96,1916 

Apr.     6, 1916 

Dec.  14,1915 

Jan.   90,1916 

Aug.    2,1915 

Nov.  24,1915 

Apr.    5,1916 

Dec.  13,1915 

Nov.  13,1915 

June  23,1916 
Jan.   31,1916 

Nov.  12,1915 
Mar.    1,1916 

June  22,1915 

May  5,1916 
May  4,1916 
Jan.   20,1916 

Mar.  18,1915 

Mar.  26,1915 

July  6,19U 
Nov.  20,1915 

June    1,1915 

Nov.  24,1915 

Jan.     8,1919 

July  13,1916 

May  4,1916 
Mar.  29,1915 

Aug.  19,1915 

May  36,1914 

Feb.  17,1916 

Feb.    3,1919 

Got.  30,1916 

May  4,1916 
Aug.    6,1915 

June    1,1916 
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Purchases  of  rights  and  property — Continued. 
IDAHO,  BOISE  PROJECT— Continued. 


Vendor. 


Knight,  Sid.... 
Leslie,  H.R.... 
Lohrman,  Wm. 


Madden,  R.  S.,  and  O.  V. 

Badley. 
Maher,  William  S 

Mabee,  J.H 

McCormlck,  William  E 

McElroy,  Hugh  E 


McHose,  Harry  W.. 
McMichael,C.  K.. 
Miller,  Ira 


Description. 


Miller,  Joseph  .\ 

Morrow,  Sarah  E 

Murray,  George 

Mossman,  H.  H 


Nampa  Highway  District  and 
Independent  lli-jjliwcy  Uis- 
trict. 

Nelson,  Solomon  H 


Nelson,  James  C . 


Nicholas,  John  M 

Niday,  J.  L.,and  S.  Richard- 
son. 

Noble,  Anna 

Packer,  E.  « 

Parker,  Frank 


Peacock,  H.  R 

Pearson,  E.  G 

Picard,  i  harlcs  O.,  and  Mich- 
ael A.  Roberts. 
Pleasants,  W.  A 


Do 

Ragon,  D.  M 

Do 

Rasmussen,  J.  E . 
Rupert,  Ira  D 


Sanford,  Frank 

8hryack,C.  W 

SimmoDS,  John  M . . 

Skeen,  John  B 

Smith,  John  W 

Smith,  Sarah  Ann.. 

Springer,  George  A. 

8tarr|lWis '..'. 

Starr,  W.F 

61309" 


NE.  \  SW.  \  sec.  16,  T.  3  N.,  R.  2  W.,  contain- 
ing 0.96  acre. 

SW.  J  Sl:.  i  sec.  16,  T.  3  N.,  R.  2  W.,  contain- 
infj  0.33  acre. 

Damu^c  to  improvements,  farm  unit  B,  W.  4 
NK.  i  sec.  28.  T.  4  N.,  R.  5  W. 

Construction  of  bridge  in  lieu  of  right  of  way . . 

Damage  to  improvements,  farm  unit  E,  E.  * 
Sf..  \  sec.34,  T.  4N.,R.5  W. 

N W.  }  N  b:.  i  sec. 30,  T.  4  N.,  R. 3  W.,  contain- 
ing 3.r»5  acres. 

S.  4  X  W.  \,  sec.  35,  T.  4  N.,  R.  2  W.,  containing 
0.75  acre. 

NE.  i  NE.  J  sec.  2,  T.  3  N.,  R.  1  W.,  contain- 
ing 1.96  acres. 

Construction  of  bridge  in  lieu  of  right  of  way .. 

do 

S.  J  sec.  27,  T.  4  N.,  R.2  W^,  containing  U.  18 
acres. 

SW.  J  SW.  J  sec.  6,  T.  3  N.,  R.  2  W.,  contain- 
ing 1.69  acres. 

S.  i  NE.  J  sec.  30,  T.  4  N.,  R.  3  W.,  containing 
6.03  acres. 

SK.  i  N  W.  i  sec.  20,  T.  4  N.,  R.  2  W.,  contain- 
ing 3.48  acres. 

SW. i  N W.  i sec.  16,  T.  3  N., R.2  W., contain- 
ing 0.10  acre. 

Con.st ruction  of  bridge  across  Indian  Creek;  } 
cost  of  bridge. 

W.  i  NW.  J  sec.  10,  T.  3  N.,  R.  1  W.,  contain- 
ing 5.48  acres. 

Settlement  for  waste  water  right  destroyed  by 
drain. 

Construction  of  bridge  in  lieu  of  right  of  way. . 

Damage  to  improvements,  lots  5  and  6,  sec.  36, 
T.3N.,R.5W. 

Damage  to  improvements,  break  in  main  canal . 

(  onstriiction  of  bridge  in  lieu  of  right  of  way . . 

SW.  J  NE.  J  SW.  J  sec.  28,  T.  4  N.,  R.  3  W., 
containhig  1.33  acres. 

Damage  to  improvements,  break  in  main  canal . 

Construction  of  bridge  in  lieu  of  right  of  way. . 

do 


SE.  i  SE.i  sec.  16,  T.  3.  N.,  R.2  W.,  contain- 
ing 1.16  Acres. 

SE.  i  SK.l,  .sec.  16,  T.  3  N.,  R.  2  W.,  contain- 
ing 0.76  acre. 

NW.  i  Sr:.  t  sec.  34,  T.  4  N.,  R.  1  W.,  contain- 
ing 0.76  acre. 

S.  i  Sl'i.  i  sec. 34,  T.  4  N.,  R.  1  W.,  containing 
9.36  acres. 

W.  i  N  E.  i  sec.  7,  T.  3  N.,  R.  1  W.,  containhig 
3.27  acres. 

NW.  i  NW.  J  sec.  35,  T.  4  N.,  R.  2  W.,  contain- 
ing 2. SO  acres. 

Con.struction  of  bridge  in  lieu  of  right  of  way .. 

SE.  }  SW.  t,  sec.  25,  T.  4  N.,  R.  2  W.,  contain- 
ing 1.05  acres. 

W.  i  N W.  i  sec.  29,  T.  3  N.,  R.  1  E.,  contahiing 
6.07  acre.s. 

SE.  i  N E.i sec. 33,  T. 4  N.,R.1W., containing 
2.11  acres. 

W.  *  NE. i sec.  31,  T.  4  N.,  R.  1  W., containing 
4.06  acres. 

NW.  i  sec.  31,  T.  4  N.,  R.  1  W.,  containing 
7.94  acres. 

Construction  of  bridge  in  lieu  of  right  of  way . . 

Material  for  bridge  in  lieu  of  right  of  way 

SE.  i  NE.  isec.  11,  T.  3  N.,  R.  1  W.,  containing 
1.87  acres. 

SW.  J  SE.  i  sec.  23,  T.  4  N.,  R.  4  W.,  contain- 
ing 1.02  acres. 


Considera- 
tion. 


$1.00 

1.00 

260.00 

125.00 

100.00 

150.00 

1.00 

1.00 

125.00 

125.00 

1.00 

1.00 

1.00 

1.00 

1.00 

477.02 

300.00 

1,612.50 

125.00 
17.50 

40.00 

110.00 

1.00 

2.00 
125.00 
125.00 

1.00 

1.00 

38.00 

1.00 

1.00 

1.00 

125.00  I 
1.00 

1.00 

1.00 

300.00 

580.00 

125.00 

125.00 

1,00 

1.00 


Date  of  deed. 


Aug.  25, 1915 

Aug.    7, 1915 

June  22,1915 

Nov,  12,1915 

Aug.  23,1915 

Jan.   29,1916 

Nov.  15,1915 

Mar.  20, 1916 

June  23,1916 
Dec.  10,1915 
Apr.     1, 1916 

Mar.  29,1915 

Oct.  30,1915 

Dec.  13,1915 

Aug.  18,1915 

May.  29,1915 

Oct.   19,1915 

Mar.  27, 1916 

Dec.  10,1915 
June    1, 1915 

Do. 
July   26,1915 
Nov.  27, 1915 

June    1,1915 

May     4, 1916 

Do. 

Sept.  25, 1915 

Do. 

Jan.   26,1916 

Sept.  28, 1915 

Jan.     4, 1916 

Nov.  20,1915 

May  4, 1916 
Feb.  29,1916 

Jan.    22,1916 

Oct.   19,1915 

Do. 

Dec.  28,1915 

May  5,191» 
Apr.  6,1916. 
Mar.    3,1916. 

Oct.  30,1915 


-16 39 
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Purchases  of  rights  and  property — Continued. 
IDAHO,  BOISE  PROJECT-Contlnued. 


Vendor. 


Stephens  Orchard  Nursery  & 

Vaughan,  George  H 

Waigand,  Charles 

Do 

Wallace,  H.  E 

Wescott,  Charles 

Young,  D.  L 

Whitney,  J.  B 

Young,  W.J 


Description. 


Construction  of  bridge  in  lieu  of  right  of  way.. 

NE.  J  NW.  J  and  NE.  i  NE.  J,  sec.  14,  T.  3  N., 
R.  1  W.,  containing  7.36  acres. 

SE.  i  NW.  \  sec.  16,  T.  3  N.,  R.  2  W.,  contain- 
ing 0.10  acre. 

SE.  J  NW.  \  sec.  16,  T.  3  N.,  R.  2  W.,  contain- 
iiiET  0.91  acre, 

M  teri  •  1  for  bridge  in  lieu  of  right  of  wav 

SW.  i  SP.  i  sec.  16,  T.  3  N.,  R.  2  W.,  contain- 
in,' 0. 10  i' ere. 

SE.  \,  sec.  21,  T.  4  N.,  R.  2  W.,  containing  7.9T 
pcres. 

Const  notion  of  bridre  in  lieu  of  right  of  way  . . 

Materi  "1  for  brid$;e  in  lieu  of  right  of  way 


Consider  a-    Date  ofcon- 
tion.  tract. 


$110.00  July  1,1915 

736.00  >  Jan.  25,1010 

•    1.00  I  Aug.  7,1915 

1.00  !         Do. 

123.00  I  Apr.  6,1916 

1.00  Aug.  7,1915 

1.00  '  Dec.  17,1915 

12n.00  '  Nov.  12,1915 

110. 00  '  Mar.  2.),  1915 


IDAHO,   ML\IDOKA   PROJECT. 


Vendor. 


Briggs,  James  A 

Cole,  Wm.  B 

Corless,R.  E 

Cullison,  Wm 

Davidson,  Ephnim 

Denning,  Julia  A 

Ellis,  Frank  M 

Eplor,  John  F 

Hall,AdaE 

Hardin,  E.  8 

Haynes,  Leonard  C 

Hopkins,  John  B 

Hruza,  James 

Huggins,  Lyman  N 

Johannesen,  Matilda 

Johnson,  Reuben  B 

Judd,  Alfred  and  Susan  P 

Kelly,Iran 

Kinnev.E.  S 

McAllister ,  Fred 

Moncur,  Reuben 

Olsen.Tolger 

Owen,  Albert  J 

Parker,  David  F 

Raff,  Fred  E 

Roy,  Robert  A 

Ru8h,Wm 

SpMr^JohnT 


Description. 


Purchase  of  laterals,  farm  unit  K,  sec.  15,  T.  9 

S.,  K.  24  E. 
Improvements  on  farm  unit  F,  sec.  22,  T.  9  S. , 

R.  24  E. 
Improvements  on  farm  unit  D,  sec.  2,  T.  10  S. , 

R.22E. 
Purchase  of  laterals,  farm  unit  J,  sec.  29,  T.  9 

S..  R.  2*  E. 
Dama-es  to  improvements,  farm  unit  E,  sec. 

15,  T.  9S.,  R.  24E. 
Impr.>vemenls  on  farm  unit  G,  sec.  33,  T.  9  S., 

K.  'S  E. 
I'urchase  of  laterals,  farm  unit  J,  sec.  23,  T.  10 

S.,R.  2-^  E. 
Improvements  on  farm  unit  D.  sec.  23,  T.  9  S., 

iL  23  E. 
Purchase  of  laterals,  farm  unit  E,  sec.  23,  T.  10 

S..R.23E. 
Improvements  on  farm  unit  A,  sec.  25,  T.  9  S., 

R.  23  E. 
Purchase  ollateral,  farm  unit  H,  sec.  35,  T.  ^ 

H..  R.  24E. 
Purchase  oflaterals,  farm  unit  K,  sec.  19,  T.  9 

S.,U.  25E.  ,-r 

Improvements  on  farm  unit  G,  sec.  33,  T.  8  S., 

R.  25  E. 
Purchase  of  laterals,  farm  unit  B,  sec.  15,  T  9 

S.,R.  24  E. 
Purchase  of  lateral,  farm  unit  G,  sec.  7,  T.  9 

8.,R.  2.')  E. 
Purchase  oflaterals,  farm  unit  H,  sec,  23,  T.  10 

S.,R.  2.'?E. 
SubsU\tion  site— townsite  Marshfield,  lot  10, 

block  4. 
Improvements  on  farm  unit  F,  sec.  29,  T.  9  S., 

R.  24  E. 
Dam!i'.;e  to  mining  claims, Lake  Walcott  Shore. 
Improvements  on  farm  unit  J,  sec.  32,  T.  8  S. , 

R.  25  E. 
Purchase  of  lateral,  farm  unit  B,  sec.  7,  T.  9  S. , 

R.  25  E. 
PurchQ,se  of  lateral.farm  unit  C,  sees.  17  and  18, 

T.  10  S.,  R.  23  E. 
Purchase  of  lateral,  farm  unit  A,  sec.  7,  T.  9  S., 

R.  25  E. 
Purchase  of  lateral,  farm  unit  P,  sec.  18,  T.  9  S. 

R.  25  E. 
Improvements  on  farm  unit  C,  sec.  2,  T.  10  S., 

R.  22  E. 
Purchase  oflaterals,  farm  unit  C,  sec.  10,  T.  9 

S.,  R.  24  E. 
Improvements  on  farm  unit  E,  sees.  18  and  19, 

T.  9  8.,  R.  23  E. 
Purchase  oflaterals,  farm  unit  J,  8«o.  3,  T.  10 

8.,  R.  24  S. 


dnsidera- 
tion. 

Date  of  deed. 

$162.00 

Mar.  19,1915 

87.25 

Do. 

14.70 

Mar.  28, 1916 

20.00 

Feb.    7, 1916 

5.75 

Jan,    15,1915 

74.75 

May    6,1915 

16.68 

Jan.    16,1915 

7.75 

Dec.  31,1914 

16.66 

Jan.    16.1915 

18.00 

Feb.    7, 1916 

50.00 

Mar.    7, 1916 

22.80 

Aug.  30,1915 

230.00 

Sept.  27, 1915 

398.00 

Mar.  19, 1915 

32.20 

Feb.    7,1916 

16.66 

Jan.    16,1915 

1.00 

Oct.     4, 1915 

29.25 

Dec.  29,1914 

1,000.00 
150.00 

Feb.  29,1916 
Sept.  27, 1915 

32.20 

Feb.     7,1916 

100.00 

Do. 

32.20 

Do. 

64.29 

Mar.  24,1916 

28.95 

•Feb.     2,1915 

75.00 

Mar.    6,1915 

12.75 

July  26,1915 

15.00 

Fab.  16,1915 
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PURCHASES  OF  EIGHTS  AND  P] 

Purchases  of  rights  and  property — Coi 
IDAHO,  MINIDOKA  PROJECT-Ck)nt 


Vendor. 

Description. 

VvsA  Ouv  B 

Improvements  on  farm  unit  K,  sec.  32, ' 

R.  25  E. 
Purchase  of  laterals,  farm  unit  G,  sec.  3 

Wagonhoffer,  Louis 

Zellor.  Jas.  A 

S.,R.  24E. 
Purchise  of  lateral,  farm  unit  C,  sec.  4. 

S.,  R.  23  E. 

MONTANA.  FLATHEAD  (INDIAN)  PR 


Connerley,  William 

Kalispell  Lumfew  Company . . 

Larose,  Antoine,  and  Mary 

Ann  Larose. 
McQeorge,  Margaret , 

Miller,  Anna  C.,and  Harry  O. 

Paul,  Mary 

Paul,  Moiese,  and  Mary  Paul . 


Damage  to  improvements  on  allotmen 
811.  S.  i  SE.  f  sec.  17,  T.  22  N.,  R.  20  V 

P.  k. 
Flowage  rights,  portion  lots  1  and  4,  sec. 

27  N     R   24  Vt     M    P   M 
8.85  acres  in  NE.'i  Nw!  J,  sec.  5,  T.  19  I 

19  W.,M.  P.  M. 
Flowage  rights,  portion  lot  13,  sec.  4,  T. '. 

R.24W.,M.  f.M. 
Flowage  rights,  portion  lot  13,  sec.  4,  T.  1 

R.  24  W.,M.  f.  M. 
6. 68  acres  in  lot  8,  sec.  1,  T.  19  N. ,  R.  20  W 

P   M 
4.14'acres  in  lot  2,  sec.  27,  T.  20  N.,  R.  2( 

M.  P.  M. 


MONTANA,  MILK  RIVER  PROJECT 


Akin.  Eugene 

Blakeman,  William 

Blue,  Archibald 

Breipohl,  Herman 

Davison,  E.  H 

Ereaux,  Frank 

Great  Northern  Railway  Co 

Hall,  Clarence. 

Hawkins,  Henry 

HAdffM.  H.  H... 


Easement  over  land  in  the  S.  ^  SE.  i  sec.  2 

J  NE. },  sec.  29,  T.  32  N.,  B.  33  E.,  M.  P. 
Easement  over  land  S.  ^  NE.J  sec/  27,  S.  J  ] 

i  sec.  26,  T.  32  N.,  R.  33  E.,  M.  P.  M. 
Easement  over  land  in  SW.  i  SW.  ^  sec.  3( 

32  N.,  R.  34  E.,  M.  P.  M. 
Damages  to  improvements  on  the  S.  ^  N^ 

sec.  25,  T.  32  N.,  R.  33  E..  M.  P.  M. 
Damages  to  propnerty  of  claimant  from  f 

water,  Dodson  South  Canal. 
Damages  to  crops  of  claimant  on  Fort  Belk 

Indian  Reservation. 
5.86  acres  of  land  in  N.  ^  SE.  \  sec.  16,  T.  30 

R.  30E.,M.  P.M.,  and  1.32  acres  in  the  S 

NE.  J  sec.  16,  T.  30  N.,  R.  30  E.,  M.  P.  M 
Purchase  of  improvements  in  Lots  1,  2,  an 

and  SW.  i  NE.  i  sec  31,  T.  29  N.,  R.  39 

M.  P.  M. 
Easement  over  land  In  NE.  |  NW.  \  sec.  9 

31N.,  R.35E.,  M.  P.  M. 
DaraaffAS  to  imnrovemAnta  on  thi^  SW.  i  N 
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MONTANA,  MILK  RIVER  PROJECT.  ST.  MARY  STORAGE  UNIT— Continued. 
Lands  Purchased  fob  St.  Mart  Lakes  RESBRVom. 


Vendor. 


Description. 


Considerap 
tion. 


Date  of  deed. 


Blackfeet  Indian  tribe. 
Do 


Do.. 
Do.. 


Do.. 
Do.. 

Do.. 
Do.. 
Do.. 

Do.. 
Do.. 
Do.. 

Do.. 
Do.. 

Do.. 

Do.. 
Do.. 
Do.. 


Lots  1, 6, 7,  and  10,  sec.  34,  T.  3.'.  N.,  R.  U  W. . . . 
I^t  1  (east  of  rivpr).  lot  1  (west  of  river),  and 

lot  2,  sec.  3,1.  T.  3.5  N..  U.  14  W. 

Lots  (5.  9,  and  10,  sec*.  28,  T.  35  N.,R.  14  W 

Lots  2,  3,  4,  S,  and  9  (east  of  river  and  9  west  of 

river),  13,  14, 18.  and  19,  sec.  27,  T.  35  N.,  R. 

14  \V. 

Lot2,sc^.23,T.35N..R.14W 

Lots  1.  2,  3,  fi.  7,  10,  11,  and  14,  sec.  22,  T..35 

N.,  K.  14  W. 
Lots  1,  4,  T),  and  8,  sec.  21,  T.  35  N.,  R.  14  W.... 

Lot2,  soc.  16,  T.  35N.,  R.  14  W 

Lots  1, 4, 5,  8, 11, 12,  and  15,  see.  15,  T.  35  N.,  R. 

14  W. 
Lots  4,  5,  8,  and  9,  sec.  14,  T.  35  N.,  R.  14  W . . . . 

Lots2,o.and(i.sec.  ll.T.35N.,R.  14W 

Lots  1,  4.  5,  8,  9,  12,  13  and  16,  sec.  10,  T.  35  N., 

N.  R.  14  W. 

Lots .)  and  P,  s<v.  4.  T.  35  N.,  R.  14  W 

Lots 3.  11.  12.  13,  16,  Itt.  30,  and  21,  sec.  3,  T. 

N.,  H.  14  W. 
Lots  2,  3,  4.  9. 10,  13,  and  14,  and  NW.  i  NW.  J 

Fee.  34,  T.  30  N.,  R.  14  W. 
Lots  4,  7,  8,  and  11,  sec.  33,  T.  36  N.,  R.  14  W. . . 
SE.  JSE.iNE.Jsec.  28.  T.  30N.,  R.  14  W.... 
Lots  1.  2,  and  5,  and  SW.  i,  W.  J,  SE.  {,  S.  1 
* ""  *         ~   14W; 


' NW.'i.'sW.lNE. i sec.  27*,' T.  36 N^  R. 


»484.37 
103.92 


149.54 
834.74 


67.78 
315.47 

66.34 

.92 

236.02 

276.78 
208.10 
453.48 

18.32 
427.67 

1,020.85 

260.07 
1,000.00 
2,663.35 


0) 


Lands  Purchased  for  St.  Mart  Canal. 


Black  feet  Indian  tribe .' . . 

Do 

Do 


Do.. 


Do 

Do 


Do 

Do 

Do 

Do 

Do / 

Do 

Do 

Do 


Do... 
Do... 


SW.  i,  S.  J.  8.  J  NW.  i,  SW.  iNE.  J,  NE.  \ 

N  E.  i  sec.  28.  T.  36  N.,  R.  14  W..  213.9  acres. 

N.  i  N\V.  i,  NW.  i  NE.  1  sec.  27,  T.  36  N.,  R.  14 

SW.j,  W.  *  FE.  i,  W.  i  E.  i  SE.  J,  S.  ^  NW. 

i.  W.  i  NE.  i  sec.  22,  T.  36  n',  R.  14  W., 

313.8  acres. 
E.J  K.  i  SE.  i,  NE.i  SE.  i  SE.  i  NE.  J  sec.  21, 

T.  3«i  N.,  R.  14  W.,  19.3  acres. 
E.  i  NE.  i  sec.  16,  T.  36  N.,  R.  14  W.,  14..'»  acres. 
E.  i  E.  i  W.  J  NE.  J  sec.  9,  T.  36  N.,  R.  14  W., 

5, 1  acres. 
E.  i  E.  i  W.  \  RE.  1.  E.  i  NE.i  sec.  4,  T.  36  N., 

li.  14  W..  37.8  acres. 
E.  i,  NW.  {,  N.  i  NE.  i,  SW.  J  sec.  3,  T.  36 

N..R.  14  W..  266.0  acres. 
W.  i  W.  *  NW.  i,  W.  i  NW.  J,  SW.  i  sec.  2, 

T."  :i«i  N'.  R.  14  W..  2{».5  acres. 
E.  *  NE.  i,  NE.i  sec.  21,  T.  36  N.,  R.  14  W., 

W .  i  W.  i  N W.  i,  NW.  \  sec.  22,  T.  36  N.,  R.  14 

^^  ..  1.8  arres. 
E.  i  SE.  i  SE.  i  sec.  16,  T.  36  N.,  R.  14  W., 

0.3  acres. 
SW.  i  W.  i  SE.i  E.  4  E.  i  SE.l  E.  i  E.  |  SE.  \ 

SE.  i  sec.  34,  T.  37  N.,  R.  14  W.,  112.7  acres. 
W.  i  NW.  }  W.  *  W.  i  NW.  i  SW.  i  sec.  35. 

T.  37  N..  R.  14'  W..'1Q.9  iu»res. 


S.  A  SW.  i  sec.  10,  T.  -M  N..  R.  13  W.,  15.6 acres. 
NW.  J  \E.  {  NW.  i  .sei>.  30.  T.  37  N.,  R.  13  W., 

70.3  lU'res. 

Do Lot  2.  sec.  21,  T.  37  N  ,  R.  13  W.,  0.3  acre 

Do NW.  «  SW.iNE.isec.  22,  T.37N.,  R.  13W., 

0.2  acre. 
Do W.  J  W.  i  NW.  J  SE.  I  soc.  20,  T.  87  N.,  R.  12 

W.,  O.r.  lUTcs. 
Do 8.J  SW.  i  NW.  *  N.  4  SW.  i  NE.  I  see.  21, 

T.  37  N..  R.  12  W.,  1.7  acres. 
Do W.  4  NW.  i  NW.  i  N.  4  N.  4  N.  4  NW.  4  sec 

22,  T.  37  N.,  R.  12  W.,  3.8  acres. 

'Lands  purchased  were  tribal  and  allotted  lanrls  of  the  Blackfeet  Indians, 
aeseryation  have  not  vet  been  approved.    Transfer  was  made  by  approval  of 
ment  was  made  Aug.  13,  1915. 
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0) 

300.00 

(0 
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28.95 

(0 

S'^.OO 
30.00 
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Purchases  of  rights  and  property — Continued. 

MONTANA,  MILK  RIVER  PROJECT,  ST.  MARY  STORAGE  UNIT— Contliined. 

Laitim  Pubcbasbd  roR  St.  Mast  Canal— Continued. 


Vendor. 


Description. 


Considera- 
tion. 


Date  of  deed. 


Blackfeet  Indian  tribe. 

Do 

Do 


Amoux,  James 

BuU  Child,  Joseph.... 

Cobert,  John 


De  Wolfe,  Eva 

De  WoUe,  Maggie 

Douglas,  Arthur 

Douglas,  James 

Douglas,  Minnie 

Fast  Buffalo  Horse,  Sam. 

Henkel,  George 

Henkel,  William 


Houck,  Eleanor... 
Kemierly,  Perry... 
Le  Page,  Annie... 


Masterman,  Violet 

Norman,  Frank 

I'aul,  Leona 

Peterson,  Irvin 

Peterson,  May 

Peterson,  Mitchell.... 


Powell,  Henry  A . 
Powell,  Jesse 


Uphara,  A  ntonio 

Upham,  Joseph 

Upham,  William 

Wagner,  Edna 

Wagner,  William 


W.  i  NW.  }  sec.  19,  T.  37  N..  R.  12  W.,  12.9 

acres. 
S.  ^  SW.  i  E.  i  NE.  i  sec.  18,  T.  37  N.,  R.  12  W., 

28.r>  acres. 
W.  i  W.  i  W.  J  NW.  i  sec.  17,  T.  87  N.,  R. 

12  W.,  4.4  acres. 
SE.  i  SE.  i  sec.7,  T.  37  N.,  R.  12  W.,  5.6 acres.. 
N.  4  SE.  i  SW.  i  NW.  i  E.  i  E.  i  NE.  J  SW.  J 

sec.  20,  T.  37  N.,  R.  12  W.,  1  acre. 
E.  i  E.  i  SE.  J  SE.  i  N.  i  NE.  i  SE.  i  SE.  J 

sec.  14  T.  37  N.,  R.  13  W.j  W  J  SW.  f  SW. } 

sec.  13,  T.  37  N.,  R.  13,  W.,  5.9  acres. 
S.  *  S.  *  NW.  J  SW. }  sec.  21,  N.  J  N.  i  NE.  J 

NE-fsec.  22,  T.  37  N.,  R.  13  W.,  1.4 acres. 
SE.  i  SE.  J  8E.  i  SE.i  sec.  15,  N.  *  N.  i  S.  i 

SW.isec.  14,  T.  37  N.,  R.  13  W.,  0.6  acre. 
E.  1  SE.  i  SW.  J  sec.  6,  N.  i  NI5.  i  NW.  j^ 

NW.  i  sec.  7,  T.  37  N.,  R.  11  W.,  2.4  acres. 
N.  *  S.  i  SE.  i  sec.  6,  T.  87  N.,  R.  11  W., 

0.5  acre. 
W.  i  NW.  i  SW.  i  NW.  J  see.  7,  T.  37  N., 

R.  11  W.,  0.2  acre. 
BE.  i  SE.  i  SW.  I  SW.  i  sec.  16,  T.  37  N.. 

R.  12  W.,  0.4  acre. 
N.  i  8 W.  J  NE.  i  NE.  i  sec.  25,  E.  J  SE.  \  SE.  \ 

SE.I  sec.  24.  T.  37  N.,  R.  14  W.,  23.6  acres. 
S.i  SE.  *  N W.  i,  W.  \  NE.  I,  sec.  25,  T.  37  N., 

n.  14  W.,  14.1  acres. 
N.  4  SE.  } sec.  18,  T.  37  N.,  R.  12  W.,  20.8 acres. 
E.  {  NE.  i  sec.  21,  T.  37  N.,  R.  12  W.,  4  acres. .. 
SW.  i  SW.  i  SE.  i  SW.  i  N.  i  N.  4  N.  i  SE.  \ 

sec.  15,  T.  37  N.,  R.  12  W.,  1.2  acres. 
NE.  i  SE.  J  NW.  J  NW.  i  sea  14,  T.  37  N., 

R.  12  W.,  0.4  acre. 
NW.  i  SW.  J  SE.  i  sec.  18,  T.  37  N.,  R.  12  W., 

1.4  acres. 
N.  §  N.  *  NW.  J  S.  i  NE.  i  sec.  24,  T.  87  N., 

R.  13  W.,  6.4  acres. 
NE. }  NE.  i  NE.  i  NW.  i,  NW.  i  NW.  i  NW. 

i  NE.  i  sec.  14,  T.  37  N.,  R.  12  W.,  0.2 acre, 
W  4  8W.  J  NW.  i  SW.  i  sec.  12,  T.  37  N., 

R.  12  W.,  0.4  acre. 
SE.J  SE.  }  SE.  i  SW.  i,  SW.  J  SW.  J  SW.  J 

SE.  J,  E.  *  SE.  i  NE.  i  SE.  J  sec.  11,  T.  37 

N.,  R.  12  W.,  Iftcre. 
SW.  i  sec.  2G.  T.  37  N.,  R.  14  W.,  26.1  acres. . . . 
SE.  1,  S.  i  NE.  i  sec.  26,  T.  37  N.,  R.  14  W., 

42.4  acres. 
N.  i  NE.  i  NE.  i  sec.  16,  T.  36  N.,  R.  14  W., 

5,2  acras. 
W.  i  E.  i  SE.  h  E.  i  W.  i  SE.  i  NE. },  sec.  4, 

T.  .%N.,  R.  14  W.,  16.3  acres. 
SE.  \  and  NE.  i  sec.  9,  T.  36  N.,  R.  14  W., 

2f).T  acres. 
SW.  i  NE.  i  E.  i  SE.  i  NE.  \  sec.  12,  T.  37  N., 

R.  12  W.,  6.3  acres. 
E.  J  SW.  i  SE.  }  NE.  J  NE.  4  SE.  }  sec.  16, 

NE.  J  S]5.  i  NE.  i  sec.  21,  T.  30  N.,  R.  14  W., 

13.8  acres. 


$77.40 

171.60 

26.40 

56.00 
8.00 

47.20 

11.20 

8.60 

19.20 

7.20 

1.60 

8.20 

868.80 

187.80 

204.80 
28.00 
9.60 

8.20 

8.40 

61.20 

1.60 

3.20 

8.00 

23S.80 
419.20 

81.60 
180.40 
307.00 

50.40 
135.40 


0) 
Q) 
0) 

0) 

(») 
0) 
0) 
0) 
0) 
0) 
Q) 
0) 


0) 
0) 
0) 
0) 
0) 
0) 

?i 

0) 
0) 
0) 
0) 
0) 


Henn  ingsen  Land .  Co . 


MONTANA,  SUN  RIVER  PROJECT. 


A  tract  of  land  containing  1.16  acres,  more  or 
less,  lying  and  bein?  in  the  NW.  i  SW.  i 
sec.  9,  T.  22  N..  R.  7  W.  M.  P.  M.,  as  shown 
on  blue  print  S-55S2. 


Sept.    2,1915 


>  Lands  purchased  were  tribal  and  allotted  lands  of  the  Blackfeet  Indians.  Allotments  on  Blackfeet 
Reservation  have  not  yet  been  approved.  Transfer  was  made  by  approval  of  the  Indian  OfQce.  Pay- 
ment was  made  Aug.  13, 1916. 
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Purchases  of  rights  and  property— Continued. 
MONTANA-NORTH  DAKOTA,  LOWER  YELLOWSTONE  PROJECT. 


Vendor. 


Obergtell,  CharlOT,  et  al . . . . 

Rood,  Berthn  A.,  and  husband 
State  of  Montana 


Description. 


0.48  aere  of  land  In  sec.  33,  T.  23  N.,  R.  59  E., 

M.  P.  M. 
11.5 acres  in  sec.  2,  T.  23  N.,  R.  .59  E..  M.  P.  M . . 
1.79 acres  in  sec.  36,  T.  24  N.,  R.  59  E.,  M.  P.  M. 


Considera- 
tion. 


Date  of  deed. 


Mfi-  m  /Mav   22. 1913 


70.00 
1.00 


June  29.1915 
Nov.  30. 1915 


NEBRASKA-WYOMING,  NORTH  PLATTE  PROJECT. 


G rover,  Merl  O..  and  wife., 


Right  of  wav  for  Lake  Alice  across  NE.  J  NE. 
isec.  8,  T.  23  N.,  R.  54  W.,  si.xth  P.  M. 


$1.00 


Apr.     7. 191ft 


NEW  MEXICO,  CARLSBAD  PROJECT. 


The  Pecos  Valley  Trust  Co... 


Lots  2,  4, 6, 8, 10,  block  9,  to^Tisite  of  OtLs,  in 
NE.  1  NE  I  sec.  34,  T.  22  S.,  R.  27  E.,  Eddy 
Coimty,  N.  Mex. 


$150.00 


reb.     4. 1915 


OREGON,  UMATILLA  PROJECT. 


Dodd,  Elmer  P 

Maxwell  Land  <S:  Irrigation  Co. 


Improvements  on  strip  of  land  900  feet  long  in 
N  W.  i  sec.  14,  T.  4  X.,  R.  28  E    W.  M. 

Riffht  of  wav  over  portion  of  W.  J  sec.  4.  and 
E.iandSW.  Jsec.5,T.4N.,R.29E.,W.M. 


$115.00*    Mar.  24.191.5 
1.00     Dec.     4.1915 


OREGON-CALIFORNIA,  KLAMATH  PROJECT. 


Adamek,  Frank,  et  ux 

Adams,  J.  Frank,  et  ux 

Anderson,  Otto  F 

Bradbury,  Clement,  et  al . . . 

Briggs,  Stuart  C 

Chapman,  N.J 

Coiad,  C.  B.,  et  ux 

Craven,  O.  D.,  etal 

Dixon,  J.  R.,etux 

Drazil,  Vaclav,  et  ux 

Eastwood,  Simeon  C,  et  ux . . 

Eiell,  J.  M.,  et  ux 

Eiell,  W.  C,  et  ux 

Geertson,  L.  F.^etux 

Glenn,  Ophelia,  et  vlr 

Griffith,  J.  B.,etux 

Balousek,  Ella,  et  vir. 

Hanel,  Lewis,  et  ux 

Hanel,  Lewis,  etux 

Havllna,  James,  et  ux 

Hawkins,  Martha  A .  and  E .  A . 

Hill, William  F.,etux 

Honxik,  John,  et  ux 

Idler,  QotUob  W 


Part  NW.  J  NW.  \  sec.  17,  T.  41  S.,  R.  12  E., 

W.  M. 
Part  N.iSW.  1,  SE.  i  SW.  i,  sec.  11,  T.  41  S., 

R.  HE.,  W.M. 
Part  SE.  jS'W.  J  sec.  32,  T.  39S.,  R.  9  E.,W.M. 
Part  Lot  6,  sec.  29,  lot  1,  sec.  32,  T.  39  S.,  R.  10 

E.  W.  M. 
Part  NW.  J  NE.  \  sec.  29,  T.  39  S.,  R.  9  E., 

PartSW.  J  SE.  Jsec.  10,  na-l  NW.  J  NE.  } 

.sec.  15.T.39S.,R.9E.,W.    .. 
Part  NE.  i  NE.  i  sec.  6,  T.  40  S.,  R.  10  E., 
•  W.M. 
Part  SW.  i  NE.  i.  NW.  J  SE.  i,  sec.  21,  T. 

39S.,R.  9E.,  W.  M. 
Part  NE.  \  NE.  4sec.  26,  T.  39 S.,  R.9  E.,W\M- 
Part  NW.  i  SE.  i  sec.  8,  T.  41  S.,  R.  12  E.,W.M. 
Part  lots  8  and  9,  sec.  17,  T.  40  S.,  R.  10  E„ W.M . 
Part  S.  i  SW.  i.sec.  11,  T.  39  S.,  R.  9  E.,  W.  M.. 
Part  NE.  *  SE.  J,  E.  i  NE.J,  sec.  10,  T.  39  S., 

R  9  E     W   M 
Part  lots  ^  and  li.sec. 21,  lot  6,sec.  17,  T . 40  S., 

R.IOE.,  W.  M. 
Part  lot  3,  sec.  8;  lot  10, sec.  17,  T.40  S.,  R.  10 

E.,W.  k. 
Part  lot  11;  SE .  i  NE.  J,  sec.  31,  T.  39  S.,  R.  10 

E.,W.M. 
Part  NW.  i  SE.  J,  sec.  16,  T,  41  S.,  R.  12  E., 

W.M. 
Part  SE.  i  SE.  i,  sec.  15,  T.  41  8.,  R.  12  E., 

Part"E."iSE.i,sec.l5,T.41S..R.12E.,W.M. 
Part  SW.  J  NW.  \;  NW.  i  SW.  i,  sec. 9,  T.  41 

S..R.12E^W.M. 
Part  W.  i  SW.  i,  sec.  20,  T.  39  S.,  R.  10  E., 

W  M 
Part  NE.  i  NE.  i,  sec.  35,  T.  40  S.,  R.  10  E., 

PartNW.  J  NW.  i,  seo.  16,  T.  41  S.,  R.  13  E., 

Part*SE;iNE.i,sec.a6,T.39S.,R.9E.W.M. 


$1.00 

1.00 

1.00 
50.00 

50.00 

1.00 

100.00 

LOO 

LOO 
1.00 
136.50 
1.00 
1.00 

400.00 

130.00 

275.00 

LOO 

LOO 

LOO 
LOO 

LOO 

36.00 

LOO 

133.30 


June  14,1916 

June    5. 1916 

Dec.  28.1915 
Nov.  16,1915 

Feb.  19.1916 

Nov.    8.19U 

Oct.    12.1915 

Dec.  10,1915 

Ma7  35.1916 
June  14.1916 
Nov.  30,1915 
Apr.  25.1916 
Nov.  11,1915 

Oct.  20,1915 

Nov.    1,1915 

Oct.   18,1915 

June  14,1916 

Do. 

June  13,1916 
June    7, 1916 

Hay  25,1916 

Nov.   3,1915 

June  13,1916 

July  37,19U 
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OREGON-CALIFORNIA,  KLAMATH  PROJECT— Continued. 


Vendor. 


Description. 


Considera- 
tion. 


Date  of  deed. 


Jelinelc,  Vincent ,  et  iix.. 

Johns,  Albert ,  et  ux 

Johnson,  J.  M.,et  ux. . . 

Lahoda,  E.  J.,  et  ux 

Lewis,  C.r.,etux 

Maddox,J.A ',.. 


Malone,  Robt.  L.,  et  ux. 

Mason,  Mae  C.,et  vir 

Melhase,  Fred,  et  al 

Mioka,  Joseph,  et  ux 

Miller,  Robt.  A 

Moore,  John  M.,  et  ux . . . 


Moore,  Marr  L , 

Morgan ,  John  D . ,  et  ux. 


Murphy,  M.,etux 

Newton,  B.  S.,etux... 

Nj-lander,  Hans,  et  ux.. 

Obenchain,  Silas,  et  ux. 
Otoman,  Josefh,  et  ux.. 

ParrIsh,EnaB.,etal... 


Patterson,  Warren .  et  ux . 
Petrasek,  Anton,  et  ux. . . 


Pettit,  Herman  C,  et  ux.. 

Pospisil,  J.  F.,  et  ux 

\  Potucek,  Joe,  et  ux 

Robustellini,  Joe 

Shive,  W.  T.,  et  ux 

Short,  R.C.,etux 

8midl,Joe 

Tingley,  W.  L.,  et  ux 

Vavricka,  Karel,  et  ux 

Vavricka,  Karel, et  ux.... 

White,  O.W.,etal 

Worden,  Chas.  E.,  et  ux.. 
Zumpfe,  Marie,  et  vir 


Part  NE.  {  NE.  i,  sec.  18,  T.  41  S.,  R.  12  E., 

W.  M. 
Part  NE.  J  NW.  1,  sec.  23,  T. 39  8.,  R.  9  E., 

W.  M.  ■ 

PartNE.  i  SW.  J, sec.  15,  T.41  S.,R.  12  E., 

W  M 
PartSW.  i  NW.  },  sec.  16,  T.  41  S., R.  12  E., 

W.  XT. 
PartNE.l  8W.  J,  sec.  15,  T.  41  8.,  R.  12  E., 

W.  M. 
Part  lot  4.  sec.  21;  S.  i  SW.  \,  sec.  22;  NE .  J 

NW.  ] ;  SW.  i  NE.  i,  sec.  27,  T.  40  8.,  R.  10 

E.,W.  M. 
Part  W.J  NE. ^,  SE. i  NW.  i,sec.  19,T.  41 S., 

R.14K.,W.M. 
Part  SW.  i  SE.  J,  sec.  20,  T.  39  8,,  R.  9  E., 

W.  M. 
Part  lots  6  and  7,  sec.  17,  T.  40  8.,  R.  10  E., 

W   M 
Part"SF'.JNW.J,sec.8,T.41S.,R.12E.,W.M. 
Partlotsland2,sec.23,T.39S.,R.9E.,W.M. 
Port  SE.  i  SE.  *,sec.  22;  SW.  J  SW.  i,  sec.  23, 

T.39S.,R.9K.,W.  M. 
Part  S.  *  SW.  i^seo. 26,  T.  39  R.,R.  9  E.,  W.  M. 
Part  NW.  i  NE.  i,  sec. 31,  T.39  S.,  R.  9  E., 

W.  M. 
Part  NW.  i  NE.  J,  sec.  35,  T.  39  S.,  R.  9  E., 

W  M 
Part'j^E.  i  SW.  J,sec.  19,  T.  39  S.,  R.  10  E., 

Part'sW.jNE.i;NW.JSE.i,sec.8,T.40S., 

R.10E.,W.  M. 
Part  N.  *  SE.  +,  sec.l9,T.  39S.,R.  9  E.  W.  M.. 
Pert  SW.  i  NE.  i,  sec.  8,  T.  41  S.,  R.  12  E., 

W.M. 
Part  SW.  }  SW.  },  sec.  16,  T.  40  8.,  R.  10  E., 

W.  M. 
PartSE.jNE.J,sec.26,T.39S.,R.9E.,W.M. 
Part  SE.  i  SW.  i,  sec.  15,  T.  41  S.,  R.  12  E., 

W   M". 
PartNW.  i  SW.  },  sec.  26,  T.  40  8.,  R.  10  E., 

W   M 
PartNE.  i  SW.  1,  sec.  8,  T.  41  S.,  R.  12  E., 

W.  M. 
Part  NW.  J  NE.  J,  sec.  17,  T.  41  S,,  R.  12  E., 

W.M". 
Part  NE.  J  NW.  J,  sec.  35,  T.  39  S.,  R.  9  E., 

W.M. 
Part  SE.  h  8W.  i,  sec.  29,  T.  39  S.,  R.  9  E., 

PartNE.  J  SW.  i,8ec.  19,  T.39  8.,  R.  10  E., 

W.M. 
Part  SE.  J  NE.  4,  sec.  8,  T.  41  8.,  R.  12  E., 

W.  M. 
Part  NW.l  NE.  4;  NE.  J  NW.  J,  sec.  32,  T.  39 

S.,R.9E.,W.  M. 
Part  SW.  i  SW.  {,  sec.  9,  T.  41  8.,  R.  12  E., 

W.  M". 
Part  SW.  4  NE.  4,  sec.  17,  T.  41  8.,  R.  12  E., 

PartSW.  4  NE.  J;  NW.  4  SE.  4,  sec.  29,  T.  39 

RRflEWM 
Pari^Iots  6,  U,  and  12,  sec.  20,  T.  39  8.,  R.  9  E., 

W.M. 
Part8E.4SE.4,sec.8,T.41S.,R.12E.,W.M. 


$1.00 
40.00 
1.00 
1.00 
1.00 
270.00 

LOO 

LOO 

50.00 

LOO 
265.00 
LOO  I 

LOO  I 
LOO 

LOO 

LOO 


June  14,1916 
Jan.  31,1916 
June  13,1916 
June  14,1916 
June  28,1915 
Oct.     6, 1915 

Dec.  6,1915 

Oct.  14,1915 

Oct.  20,1915 

June  13,1916 
Aug.  10,1915 
Nov.  15, 1915 

Nov.  23,1915 
Dec.  28,1915 


Nov.  12, 1915 
I  May  25,1916 
120.00  I  Oct.   26,1915 


LOO 
LOO  I 


June  22,1916 
June  14,1916 


7.00     Nov.    2,1915 


LOO 
LOO 

28.50 

LOO 

LOO 

LOO 

LOO 

LOO 

1.00 

LOO 

LOO 

LOO 

182.50 

LOO 

LOO 


May  25,1916 
June  14,1916 

Nov.  11,1915 

June  13,1916 

Do. 

Nov.  12,1915 

June  27,1916 

May  25,1916 

June  11,1916 

Dec.  28,1915 

June  13,1916 

June  14,1916 

Feb.  19,1916 

Oct.   14,1915 

June  14,1916 


UTAH,  STRAWBERRY  VALLEY  PROJECT. 


Ahlln,  Elmira,  administratrix 

of  estate. 
Bamett,  William  E 


Cashing,  Rena  G 

Oretnhalfh,  Emma  C. 


4.83  acres  in  sees.  31  and  38,  T.  9  8.,  R.  1  and  2  E., 

S.  L.  n.  and  M. 
12.23  acres  in  sees.  29  and  31,  T.  9  8.,  R.  2  E.,  8.  L. 

13.  and  M. 
0.164  acre  in  sec.  36,  T.  9  S.,  R.  1  E.,  8.  L.  B. 

and  M. 
2  tracts,  0.39  acre  in  NW.  f  N  '\\  .  4,  see.  36,  and 

1.5  acres  in  NE.  4  NE.  {«  mc.  35,  T.  9  S.,  R. 

1  £.,  B.  L.  B.  and  M. 


$550.00 
425.00 
50.00 
175.00 


Nov.  23,1916 
Mar.  15,1915 
Oct.  13,1915 
June  25,1915 
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Purchases  of  rights  and  property — Continued. 
UTAH,  STRAWBERRY  VALLEY  PROJECT— Continued. 


Vendor. 


Description. 


Consider- 
ation. 


Date  of  deed. 


0.91  acre  In  NK.  J  NW.  J,  sec.  21,  T.  9  S.,  R.  2  E., 

S.  L.  B.  and  M. 
0.25  acre  in  N.  i  SW.  i  SW .  I,  sec.  25,  T.  9  S.,  R.  1 

E.,  S.  L  B.  and  M. 
0. 352  acre  in  SF, .  \  SW.  i,  sec.  16,  T.  9  S.,  R.  2  E., 
;      S.  L  M.  and  M. 

Stevens,  Ed.  K.,  and  Mary  E . .  I  0.152 acre  in  NW.  \  NW.  i,  sec.  21,  T.  9  S.,  R.  2  E., 
'      8.  L.  li.  and  M. 

Webb,  James  H i  1.56  acres  in  N .  i  S.  \  SE.  \,  sec.  14,  T.  9  S.,  R.  1  E., 

I      S.  L  B.  and  M. 


Moore,  Clara  Huish. . . 
Olsen,  Hymm 

Page,  Jonathan  R.,  jr. 


$60.00 
60.00 
25.00 
25.00 

76,50 


Nov.  1, 1915 
Nov.  9, 1915 
Dee.  9, 1915 
Nov.  3,1915 
June  36,1915 


WASHINGTON,  YAKIMA  PROJECT,  STORAGE  UNIT. 


Troupe,  Frank. 


Purchase  ofland  in  sec.  2,  T.  20  N.,  R.  13  E.,  W.  M 


$169. 50 


Jan.    13,1916 


WYOMING,  SHOSHONE  PROJECT. 


Ward,  John,  ami  E  \  elyn . 


E.  i  SK.  i.sec.  24,  T.  52  N..  R.  103  W.;  also  W.i 
SW.  I,  sec.  19,  T.  52  N.,  K.  102  W. 


$10,132.00 


July    19,1915 


PEINCIPAL  CTJEEENT  CONTEACTS. 

In  the  following  tablos  are  shown,  by  projects,  data  relative  to  the 
principal  contracts  in  operation  or  completed  during  the  fiscal  year 
ending  June  30,  1916: 

Principal  current  contracts. 
ARIZONA,  SALT  RIVER  PROJECT. 


No. 

Date. 

Contractor. 

Desoription, 

Estlmited 
value. 

E-stimated 

earnings, 

June  30, 

191G. 

Completion 
Clue. 

546 

582 

Aug.    7,1914 

Sept.  25, 1914 

Fel».  25,1915 
Mar.     4,1915 
June     7, 1915 

General  Electric  Co. 

S.  J.  Kliodes 

BaVerlron  WorVs.. 
Advance  Vfach.  (\).. 
itoseiiile  1  oundry  A. 
Machine  Co. 

Genemior  for  power 

plant. 
KurtliAork  and  struc- 

tiros,\Vallaceieeder. 

Gator, 

( i  til  e.s 

$21,694.00 

14,132.25 

2.4U.00 

.W9.  KS 

6, 240. 00 

» $22,368.  25 

114,423.20 

I  2, 4S7.  .5.5 

1  529.  S8 

16,240.00 

Sept.  29,1915 

Jan.    18,1915 

Apr.     1,1915 
Mar.   15,1915 
Oct.   21,1915 

637 

Two  neelle  valve  out- 
ipLsiorsluiciut'  tun- 
nel. 

AKIZONA-CALIFORNIA,  YUMA  PROJECT. 


•87     Mar    27.1916     Bucvru.sCo I )rivline  excavator '$14,500.00 

I ' I ^ 


July   25,1916 


CALIFORNIA,  ORLAND  PROJECT. 


May   16,1916 


Orland  I'nit  Water    Completion  of  rockfill, 
Users '.Association.  I      South  Canal  diver- 
sion weir. 


$3,000.00 


Sept.  15,1916 


1  Completed. 


Digitized  by 


Google 


COLORADO,  GRAND  VALLEY  PROJECT. 


Date. 


Contractor. 


Doscrlptlon. 


Estimated 
value. 


Estimated 

earnings, 

June  30, 

1915. 


Completion 
due. 


July 

Apr. 


6, 1914 
1,1915 


Apr.     3, 1915 


July 
July 
July 
Julv 
JulV 
Julv 
July 
Nov. 
Nov. 
Nov. 


15,1915 
15,1915 
15,1915 
6,1915 
9, 1915 
17, 1915 
17, 1915 
30,1915 
30, 1915 
26, 1915 


Dec.  3,1915 


Nov. 
Dec. 
Dec. 
Dec. 
Dec. 


30, 1915 
6,1915 

11,1915 
6, 1915 

20, 1915 


Dec.  23,1915 

Dec.  27,1915 
Dec.  23,1915 
June  22,1916 


Winston  Bros.  Co . . , 

Reynolds-Ely  Con- 
struction Co. 

Mendenball.  Straw 
&  Bird  Co. 

Arthur  Malcolm 

Wilbur  Malcolm.... 

George  Bell 

JohnE.  Nelson 

O'Bryan&MOes.... 

Dennis  Palfreyman, 

Jess  Palfreyman 

SamKloczko 

James  O  'Bryan 

Lakeside  Bridge  & 
Steel  Co. 

Reynolds-Ely  Con- 
struction Cfo. 

Chas.  E.  Lut* 

Kirkendalldc  Nelson. 

J.W.Collier 

J.  M.  Groesbeck 

Wilson,  Hicks  & 
Wilson. 

Westinghouse  Elec- 
tric 01  Manufac- 
turing Co. 

Electric  Storage 
Batterv  Co. 

General  Electric  Co.. 

Pacific  Tank  &  Pipe 
Co. 


Main  Canal 

Main  Canal,  division  4, 

schedules  1  and  4. 
Main  C'anal,di  vision  4, 

schedules  2, 3, 5, 6, 7. 

Schedule  1,  laterals 

Schedule  2,  laterals 

Schedule  3,  laterals 

Schedule  4 ,  laterals. . . 
Schedule  5,  laterals.. . 
Schedule  6,  laterals. . . 

Schedule  7,  laterals 

Schedule  11,  laterals. . . 
Schedule  13,  laterals. . . 
Chains  and  shafts 


Sta.   2437^100,   Main 

Canal,  division  4. 
Schedule  16,  laterals... 
Schedule  10,  laterals... 
Schedule  14,  laterals... 
Schedule  12,  laterals.. . 
Schedule  9,  laterals 

Gasoline  engine,  gen« 
erator,  and  motors. 


Storage  batteries 

Motor    and    switch- 
board. 
Wood-stave  pipe 


$384,264.50 
38,675.00 

59,921.00 

1,140.00 

572.00 

977. 10 

654.60 

718.00 

1,020.00 

1,020.00 

1,649.00 

2,36-1.60 

5,147.00 

28,584.00 

1,578.00 
2,801.80 
1,323.00 
2,937.50 
3,323.50 

4,114.00 


1,304.00 

270.00 

21,157.00 


S368,900.82 
140,539.07 

156,531.51 

» 1,175. 40 
1616.44 
1946.24 
1533.07 
1588.45 
11,083.01 
1792.84 
952.60 
2,165.86 
1,200.00 

134,307.34 

11,268.76 

1,953.20 

1,328.04 

12,742.27 

13,634.87 


11,304.00 
1270.00 


Sept.    1,1915 
Sept.  16,1916 

Sept.  21, 1916 

Dec.     1, 1916 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
July  30,1916 

Do. 
Feb.  20,1916 

June  30,1916 

Do. 
July  30,1915 

Do. 
June  30,1916 

Do. 


Feb.  21,1916 


Oct.    15,1916 


COLORADO,  UNCOMPAHGRE  VALLEY  PROJECT. 


Sept.  22, 1915 
Nov.  6,1915 
Nov.  10,1915 
Nov.  13,1915 
Nov.  18,1915 
Mar.  16,1916 


Orman  Construction 

Co. 
J.  D.  Brock  and  F. 

K.  Wiggins. 
Pacific  Tank  &  Pipe 

Co. 
C.  B.  Sherwood 


Mendenhall,  Bird  & 

Co. 
Orman  Construction 

Co. 


North  mesa  lateral  ex- 
tension siphon. 
Boomer  feeocr  ditch.. 

Metal-banded  redwood- 
stave  pipe. 

Schodufes  3,  4, 5,  Iron- 
.stone  Canal. 

Schedules  1,  2,  Iron- 
stone Canal. 

Peach  Valley  lateral... 


$449.50 

664.00 

1,233.00 

16,681.50 


i$5S4.4G 

1  462. 25 

11,233.00 

1  16,091.90 


30,006.50     >  33,025.86 
9,626.79         9,843.21 


Nov.  9,1915 
Mar.  15,1916 
Dec.  1, 1916 
Apr.  22,1916 
Mar.  30,1916 
July   19,1916 


IDAUO,  BOISE   PROJECT. 


June 
Nov. 
Mar. 
Oct. 
Oct. 

Oct. 
Dec. 
Mar. 


5,1914 

30. 1914 
6, 1915 

21. 1915 
22, 1915 

30, 1915 
9, 1915 
18, 191C 


Joshua  Hendy  Iron     Balanced  valves 

Works. 
Union  Iron  Works     Kjcctor  valves 

Co. 
Chicaco    Bridge    &     Steel  gates. 

Iron  Co. 
Fisher,     Hight     & 

Charitv. 
F.  L.  Rose 


Lars  Aarland 

I  Cleveland  Crane  & 

Enjjin.-'tTing  Co. 
I  Lars  Aarland 


Canal  widening.  Divi- 
sions MB,  15B,  16B. 

Canal  widening,  Divi- 
sions IB-oB,  13  B, 
17B,  18B. 

Cannl  widening,  Divi- 
sions (iB-l'JB. 

Gantry  crane 


Gil>bons  drain.  Divi- 
sion 1. 


$04,317.00  1 

660.00 

7,230.00 

1,137.00 

3,228.50 

2,429.00  , 
4,000.00 
989.00 


$04,343. 36 
1060.00 
18,239.71 
11,037.31 
12,534.33 

1  2,5C4.82 

15,800.00 

1  875. 42 


.Vpr.  14,1915 
May  15,1915 
Jan.  28,1916 
Jan.  8,  ICaO 
Jan.    15, 1916 

Jan.  21,1916 
Oct.  10,1916 
June    4, 1916 


1  Completed. 

'Sc,TE.—Boi$e  project.— In  addition  to  the  above  there  Is  a  contract  dated  Aug.  15,  1912,  between  th« 
United  States  and  the  Pioneer  Irrigation  District,  whereby  the  United  States  agrees  to  construct  a  drain- 
age system  at  a  cost  of  $350,000.  This  work  is  now  nearly  completed.  Also  a  contract  dated  July  24, 1914. 
between  the  United  States  and  the  Nampa-MeridJan  District  whereby  the  United  States  agrees  to  construoi 
a  drainage  system  to  a  cost  of  $667,000.    This  work  is  now  40  per  cent  completed. 
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IDAHO,  MINIDOKA   PROJECT. 


No. 


634 


653 


Date. 


Nov.  11,1915 


Contractor. 


Description. 


Penn  Bridge  Co ■  Winches    for    radial 

I     gates. 


Estimated 
value. 


S948.00 


Estimated 

earnings, 

Jane  30, 

191. ■>. 


Completion 
due. 


$tiS0.40  I  .Ipr.  29,1916 


MONTANA,  FL.ATHEAD  (INDIAN)  PR0JI2CT. 


Mar.  22.1915 
July     8, 1915 

July  20,1915 

Oct.      1, 1915 

Nov.    9,1915 
Jan.    25,1916 

Apr.  10,1016 
603     Apr.  20,1916 

695     May     8,1916 

May   29,1916 
711     June  23,1916 


A.L.  Markhus 

Two    Miracle   Con- 
crete Corporation. 

Wilson  Bros 

J.E.Hilton 

Wilson  Bros 

Pacific  Tank  &  Pipe 
Co. 

Vulcan  Iron  Works 

Co. 
Percy  M.  Ross 

C.  B.  Long , 

Earl  D.  Coveil 

Mendenhall,  Bird  & 
Co. 


Pablo  canals,  lateral 
A  and  sublatcrals. 

Structures,  Pablo  lat- 
erals .\,  31.\,  and 
sublatcrals. 

Earthwork  and  struc- 
tures, Palilo  laterals 
7P  and  8Z. 

Earthwork  and  struc- 
tures, Pablo  laterals 
A,  31  A.  73 A,  and 
stibbiterals. 

ML<^ion  H.  canal  and 
sublaierals. 

Wood-stave  pipe,  lat- 
eral R,  Jocko  River 
cross  ina. 

Steel  gates 


$16,570.00 

1  $15.415. 31 

July 

20, 1915 

31,383.75 

>  31,579.36 

Dec. 

1, 1915 

2,539.45 

»  2, 827. 43 

Oct. 

24, 1915 

30,254.01 

»  28,305.84 

May 

15.1916 

16,423.40 

119,350.48 

May 

31, 1916 

1,5(>8.90 

1  1.5(».90 

Apr. 

20, 1916 

0,350.50 

Aug. 

2, 1916 

Earthwork  and  struc-  i 
turcs.  Mission,  Post,  ' 
and  I^abio  divisions. 

Earthwork  and  struc-  ' 
tures,  Jocko  divl-  I 
sion,  laterals  E,  J,  | 
L,  M.N,  H. 

North  PabiO  by-pass 
canal. 

Earthwork.  Pablo  di- 
vision, laterals  70.\, 
71  .\ ,  and  sublaterals. 


13,955.00         6,582.16 


9,3«<5.00        6.872.6 


Sept.  30, 1916 


Sept.  30, 191« 


3, 904. 05  I      3, 610. 00     June  30, 1916 
yj.^O'l.OO    Dec.    1.\1916 


MONTANA.  MILK  RIVER  PROJECT. 


553     June  23.1914 

I  I 

I  ' 

563  ;  July   23, 1914 


603 
641 


659 
660 

662 

664 
692 

694 


Nov.  20, 19H 

Dec.     1, 1914 
Jtme  14,1915 


651  Sept.  27.1915 
656  Oct.  21,191.) 
65X     Nov.     l.KU.') 


Oct.    29,19i:. 
Nov.    1, 1915 

Nov.    6,1915 

Nov.  19,1915 
Apr.  19.1916 

May  15,1916 


W.J.  Hoy  Co 

Security  Bridge  Co.. 

do.» 

James  O  'Connor 

do 


Winston  Bros.  Co... 

Snelson  Bros 

Jur^ens,    Booth    <fc 
Co. 


Earthwork  and  struc- 
tures, V  and  alia 
Point. 

Earthwork  and  struc- 
tures, Dodson  South 
Canal. 

Earthwork  an<l  stnic- 
tures,  Nelson  Res- 
ervoir. 

Earthwork,  Dodson 
South  Canal. 

Earthwork,  Nelson 
Reservoir  South 
Canal. 

...do 

do 


James  O'(^onnor 

Jurp:ens,    Booth    A 
Co. 

Lakeside  Bridge  & 
Steel  Co. 
.do. 


L.  W.  Dotson 

Security  Bridge  Co. 


Earthwork  and  struc- 
tures, Bowdoin 
Canal. 

Earthwork,  Bowdoin 
Canal. 

Structures,  Nelson 
Reservoir  South 
Canal. 

Movable  cre.st,  Van- 
dalia  division  dam. 

noi.<:ting  machinery. . . 

Earthwork.  Bowdoin 
Canal  svstem. 

Struct  ures ,  Bowdoin 
Canal  system. 

1  Completed. 


$42. 641. 10 

>  $47,776. 65 

July  31.1915 

48,934.8.5 

161,701.04 

Aug.  10,1015 

28,459.90 

128,942.28 

Aug.  31. 1915 

33.895.00 

135,522.40 

June  30,1915 

15, 615. 00 

113.458.32 

Oct.     3,1915 

41,930.00  139.978.42 
7.490.00,  6..W4.20 
17.756.00       17.874.27 


18.618.50  !    18,140.25 
34.081.50  .     13,431.25 


16,368.75 

16.301.00 
9.105.95 

12, 94a  00 


6,409.00 
180.00 


July  R,  1916 
July  15,1916 
July   10.1916 

June  30,1916 
Sept.    1.1916 


July  30,1916 
Oct.  31,1916 


Digitized  by 
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MONTANA,  MILK  RIVER  PROJECT-Tontinued. 


No. 

Date. 

Contractor. 

Description. 

Estimated 
value. 

Estimated 

eanuBEs, 

June  30, 

1915. 

Completion 
due. 

696 

May  26,1916 

Viilr»iin  Iron  Work«? 

r:ntA.<t  nn'l  «:tan(lA 

14,928.00 
1.170,00 
1.022.00 
1,399.00 

Oct.     1,1916 
July  25.1916 
Aug.  17.1916 

701 

May  29,1916  i  Joshua  llendy  Iron  ' do 

1      \Vor;:««.                    , 
Jiin«  IS  Ifllfi      I.ftWP<5iflft   Rridre  *  ; do.. 

702 

!                           ,      steel  Co. 

1  Jiinfl  24.1016  1   K.  ().  Merrlfleld •  Telenhone  line 

Aug.  31.1916 

' 

MONTANA.  MILK  RIVER  PROJECT,  ST.  MARY  STORAGE  UNIT. 


50i  I  July  12.1913     Adelbert  Caxier. . . 
610     .\ug.    5,1913     J.E.Hilton 


544 
647 


May  27,1914 
do 


Midwest   Engineer- 
ing Co. 
Con. Ion  6i  Williams. 


55?     June  27.1914    do.. 

579     Sept.    9,1911 
618 


640 
643 


667 


684 


Mar.  12,lPlo 

Apr.    3,191.5  1 
Apr.  16.191.T 
July   12.191.')  I 

July  23, 1915  I 

Aug.  25.1913 

Sept.  22. 1915  ' 
Nov.    5.1915  I 

Nov.    8,1915  . 

Nov.  26. 1915 

Jan.    13.1916  I 


Mar.  31.1916 
June    3. 1916 


Cbicauo  Bridge  & 
Iron  Works. 

Minneapoli.^  Bridge 
Co. 

Wm.  M.  WlUiam.s... 

L.  Thompson 

Hardie-Tynes  Mfg. 
Co. 

Power  <fe  Mining 
Machinery  Co. 

Wal  er  Manufactur- 
ing Co. 

Vuican  iron  Works. . 

War  er  Manufactur- 
ing Co. 

La  aside  Bridge  dc 
Steel  Co. 

Vulcan  Iron  Works. . 

Rum.Hey  Pump  Co. .. 
Continental   Bridge 
Co. 


Earthwork,  schedule 
4. 

Earth wor!:.  schedules 
1  and  3. 

Earthwork,  schedules 
S-IO,  12-19,  22. 

Earthwork,  schedules 
'     20  and  21. 
;  P'.arthwork,  schedules 
;      2u.  5.  7.  11. 
I  St.    Mary    *    Hall's 
I      Coiileepressurepipes 

Illtlhway    and     pipe 
j      bridge. 

Pipe  (rtnches 

Concrete  piers 

Slide  pates 

Cylinder  gates 


$109,232.17 
210,041.31 
111,732.61 
95,479.92 
183,.36L63 
49, 860.  78 
6,559.30 


Gate-stem  braces  and 
brae'  ct!». 

date  .stem*? 

Cylinder-gate  operat- 
ing machinery. 

Gate  stems 


Operating  mechanism 

for  slide  gates. 
Winches    for    radial 

gates. 

Pressu  rp  pump 

Foot]ir=  Ige 


2.831.26  I 
3,45.S.fil  I 
«3,815.50  I 

6,777.67 

408.08 

549.50 
731.50 

2,114.00 

5,555.00 

1,425.80 

730.00 
1,265.00 


»S109,098.17 

1210,04L31 

1  111,732.61 

U00,920.57 

U89. 705.11 

1  49, 860. 78 

16,559.30 

12.831.26 
» 3, 458. 61 
13,994.52 

»  7, 022. 97 

1408.06 

1549.50 
«  73L50 

12.137.50 


»  1.539.60 
>  730. 00 


,  Sept.  30, 1915 

I  Oct.  31,1915 

sOct.  31,1915 

Jan.  10,1916 

Dec.  30,1915 

Oct.  25,1913 

July  19,1915 

July  10,1915 
July  12,1915 
Aug.  15.1915 

Oct.   13,1915 

Sept.  25. 1915 

Nov.  9,1915 
Dec.  27,1915 

Jan.  31,1916 

Feb.  24,1916 

Apr.  13.1916 

Do. 
Aug.  22,1916 


MONTANA,  SUN  RIVER  PROJECT. 


511 
632 

610 

615 
649 

660 

664 


Feb. 
Sept. 


19. 1913 
17. 1913 


Jan.    34,1914 


Jan.    19,1915 


Feb. 
Sept. 


2, 1915 
2,1915 


Ang.  80,1915 
Sept 


18,1915 
I  Completed. 


Great   Falls  Power  , 
Co.  I 

MacArthiu- Bros.  Co 


Electrical  energy. 


Canal  excavation, 
PishVun  Reservoir 
supply  and  Sun 
River  slope  canals. 

Hayden  Bros Structures,     PIshkun 

Reservoir  supply 

and  Sun  River  slope 

canals. 

Excavation.  PLsli'  un 

I      Reservoir   supply 

canal. 

OTonnor  &  Holean.'  Excavation,      Green- 
fields canals. 
Structures,  ( i  reenflelds 
distribution  system. 


Bates     &      Rogers 
Construction  Co. 


West  Coast  Con- 
■stnictlon  Co.  and 
Hans  Pederaon. 

Threet  Bros.  &  Jol- 
ley. 


J.E.Hilton. 


Highway  bridges, 
Greenfields  dLsLribu- 
tion  system. 

Laterals,  Greenfields 
distribution  system. 


660. 
954 


000.00  '  $30,126.86 
918.35    >  954. 948. 35 

I 
312.524.04  <>.'U2.524.04 


31.390.05 


48. 


806.35 
300.00 

030.00 

000.00 


>  31.390.05 

163,806.35 
13,047.77 

8.934.44 

35.931.17 


Sept.  38. 1919 
Aug.     1.1916 

Jan.    16,1916 

Aug.  30,1915 

Nov.    7,1915 
July  26,1916 

July   34,1916 

Da 


>  Suspended  Dee.  9, 1914;  completed  by  Oo\*emment  forces. 
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620       FIFTEENTH  ANNUAL  EEPOET  OP  RECLAMATION  SERVICE. 


Principal  current  contraeU — Continued. 
MONTANA,  SUN  RIVER  PROJECT-Contlnued. 


No. 

Date. 

Contractor. 

Description. 

Estimated 
value. 

Estimated 

eaminRs, 

June  30, 

1915. 

Completiaa 
due. 

682 
699 

Nov.  26. 1915 
Nov.  29,1915 

Feb.  21,1916 

June  10,1916 

Vulcan  Iron  Wor'  s. . 

War  er  Manufactur- 
ing Co. 

Dps  Moines  Bridge 
&  Iron  Co. 

Pacilic  Tank  &  Pipe 
Co. 

Gates  and  frames 

G  ate  stands  and  stems . 

Steel     hichway    and 

pipe  bridge. 
Wood  stave  pipe 

$2,547.00 
670.16 

9,000.00 

7, 817. 50 

1  $2, 521. 53 
1663.46 

7,000.00 

Jan.    15,1916 
Jan.     8,1916 

NEBRASKA-WYOMING,  NORTH  PLATTE  PROJECT. 


652 
655 

m 

Sept.  30,1915 

Oct.     4,1915 

Oct.    11,1915 
Apr.  15,1916 

Winston  Bros.  Co... 

Fred  M.Crane  Co.... 

B.  A.  Chapman 

Security  Bridge  Co. . 

Earthwork,  schedules 
1  and  2,   first  divi- 
sion. Fort  Laramie 
Canal. 

Earthwork,  schedules 
3  and  4,  first  divi- 
sion. Fort  Laramie 
Canal. 

Camp  buildings 

Laramie    River    and 
Deer  Creek  siphons. 

Earthwork,  schedules 
1,2,3,  4.  second  di- 
vision, Fort  Laramie 
Canal. 

3  concrete  c•ulverts^. . . . 

Schedule    1.     Indian 
Cree'v  Wasleway. 

2  tunnels 

1121,347.60 

77,960.00 

974.30 
39,877.00 

i«114,I55.22 

70,413.56 

» 1,073.43 
1,760.00 

July     1,1916 

Aug.    6,1916 

Dec  15,1916 
Oct.  81,1916 

090 
691 

Apr.  10,1916 

do 

June    3,1916 

June  13.1916 
June  22,1916 

do 

MaoArthurBros.  Co. 

do 

W.W.  Groves 

MacArthurBros.Co. 
do 

WhistonBros.  Co... 

153,606.00 

18,265.00 
386.00 

242,032.50 
38,225.00 

29,180.00 

17,889.00 
570.00 

Dec    1,1916 

Oct.  81,1916 
June  30,1916 

June  30,1917 
Dec.  81,1916 

Dow 

697 

700 

Karthwor\.    schedule 
L     third    division, 
Fort  Laramie  Canal. 

Earth wor\,   schedule 
2.    third     divisim. 
Port  Laramie  Canal. 

704 

NEW  MEXICO-TKXAS,  RIO   GRANDK   PROJECT. 


677     Dec.   18,1915 

H.  E.  V.'illUins 

.    San  Vli'iuij  feed  ca- 
1       n;i'.  s  l;i'  iiilo  S. 

$3,140.50 

112.891.02     Feb.  28,1916 

1 

679     Dec.  20,1915 

Toohov  A:  /olinson. 

1  LcM^i'iirj^aml  TMcAcho 

23.008.00 

U8.453.14  1  Mar.  14,1916 

( iui:iN.  ^\'lio.lules  1-7. 

681 

Jan.     4, 1916 

John  Mulligan 

Sim   l-.lh'iirio  fivl  ca- 
nal, bthedule  U. 

2,838.00 

»  2, 289, 49  "  Feb.  28,1916 

NEW  MEXICO-TEXAS,  RIO   GRANDE   PROJECT,  ELEPHA.CT  BT  TTE   STORAGE. 


Feb.  20,1911 


Aug.  1,1914 
Oct.  28.1914 
Mar.  11,1915 

Mar.  12,1915 
June    2, 1915 

Dec.  7, 1915 

Dec.  13,1915 

Jan.  17,1916 

Feb.  23,1916 

Mar.  15,1916 


Mountain  Stitos  Tol- 
ep!\one  S:  Ti-lc- 
Er.inh  Co. 

West  rexa>,  Fuel  Co. 

Darbyshiro  ct  Evans 

Trunip  Manufactur- 
ing Co. 

General  Electric  Co.. 

Consolidatcil  P'ilm  & 
Supply  ('o. 

Heiu  Brothers 

Railways  Ice  Co 

Imperial  Laundry  Co. 

Victorio  Land  & 
Cattle  Co. 

Atchison,  Topeka  & 
Santa  re  Railway. 


Telephone  service. 


Coal 

do 

Hydro  -  elo  trie     nu- 
cliiuorv. 
do..; 


Films. 


Coal., 
Ice., 


Laundry  service.. 
Lease  of  land 

Train  service 


$10,800.00  '     $9,015.72 


1 .  TO'i  no 

(>U.».  <K) 

4.9.j('.fti) 
4S*).  IK) 
300.00 
500.00 

7,000.00 


June  30.1917 


1.21*.  no      ii.on.rjo    Aug.    1,1915 


'21.  'M.  V,  'ov.  .SO.  1915 

•  2  .'•.■>.:)0  I  Jime  17,1915 

>  1.  (■-:;■).  tX)  '  Apr.  22,1915 
1  .'.J I.  to 


13JS7.0I 

.yS4.75 

121.96 

35.34 

1,200.00 


Mar.  30.1916 

July  31.1916 

Mar.  1,1921 

Apr.  1,1921 


1  Completed* 
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Principal  current  contracts — Continued. 
OREGON,  UMATILLA  PROJECT. 


No. 


Date. 


Kay  20,1915 


Contractor. 


DewTiplion. 


Newport    Land    &. 
Construction  Co. 


Section  5,  main  canal, 
west  extension. 


Estimated 

value. 


$3,190.00 


Estimated 

earnijics, 

Juni*  30, 

1915. 


1  $3. 219. 48 


Completion 
due. 


July   10,1915 


SOUTH  DAKOTA,  BELLE  FOURCHE  PROJECT. 


667 
661 


Sept.  18, 1915 
Nov.  10,1915 


Curtis  Bros., 


Pacific  Tan":  «fc  Pipe 
Co. 


Schedules  1  and  2, 
North  t^'anal,  exten- 
sion and  lat-erals. 

Wood  stave  pipe 


18,771.00 
12,541.65 


13,509.88 
6,270.83 


June  21.1916 
June    1,1916 


UTAH,  STRAWBERRY  VALLEY  PROJECT. 


599 
01 

602 
622 
624 
629 
635 


647 


Dec.     7,1914 
Dec.     8,1914 


Dec. 
Mar. 
Mar. 
Mar. 
May 
June 
May 
Aug. 


11,1914 
16,1915 
13, 1915 
20, 1915 
7,1915 
9,1915 
12,1916 
18, 1915 


MacArthur  Bros.  Co . 

Mendenhall,  Straw 
&.  Bird  Construc- 
tion ("!o. 

Rideout  &  Andrus. . 

Wasatch  Grading 
Co. 

Revnolds-Elv  Con- 
struction Co. 

Spanish  Fork  Grad- 
ing Co. 

Green  Construction 
Co. 

Morrison  -  Knudsen 
Co. 

Lacy  Manufacturing 
Co. 

Heuser,  Sim  &  Vor- 
kink. 


High  Line  Canal,  di- 
vision 3. 

High  Line  Canal,  di- 
vision 1. 

High  Line  Canal,  di- 
vision 2. 

High  Line  Canal,  di- 
vision 5. 

High  Line  Canal,  di- 
vision 4. 

High  Line  Canal,  di- 
vision 6. 

High  Line  Canal,  di- 
vision 7. 

High  Line  Canal,  di- 
vision 8. 

Steel  riveted  pipe 


High  Line  Canal,  di- 
vision 9,  laterals. 


$37,078.50 
47,465.00 

25,897.60 
47,083.62 
82,624.75 
22,196.25 
14,300.00 
38,950.35 
627.00 
35,504.10 


1  $50, 885. 16 
164,087.56 

137,814.62 
158,277.86 
188,674.88 
123,692.71 

17,920.27 

148,437.69 

1607.00 

33,714.55 


Oct.     3,1915 
Nov.  20,1915 


Nov. 
Sept. 
Oct. 
Sept. 
Sept. 
Oct. 
July 
Dec. 


11, 1915 
15, 1915 
24.1915 
22, 1915 
15, 1915 
24,1915 
6, 1915 
15,1915 


WASHINGTON,  OKANOGAN  PROJECT. 


660    June  22,1914 
550    July     2,1914 


660 


July     1, 1914 
May  28,1914 


Pelton  Water  Wheel 

Co. 
Allis-Chaimers  Mfg. 

Co. 
General  Electric  Co. . 
Chas.  C.  Moore  <b  Co. 


Hydraulic  apparatus. 
Electrical  apparatus.. 


.do. 


Hydraulic  apparatus. . 


$6,24L00      1  $6,689.00 

6, 55a  00  '    16,470.00 

2,709.65  i    12,709.65 
2,450.00      12,145.00 


Oct.    20,1915 

Oct.     8, 1914 

Oct.  26,1914 
Aug.  17,1914 


WASHINGTON,  YAKIMA-STORAGE  PROJECT. 


640 
643 
667 
684 


July  12,1915 
July  23,1915 
Nov.  26, 1915 
Mar.  31,1916 


Hardie-Tynes  Mfg. 
Co. 

Power  &  Mining  Ma- 
chinery Co. 

Lakeside  Bridge 
Steel  Co. 

Rumsey  Pump  Co.. . 


Slides 
Cylinder  gates.. 


Operating  mechanism 

tor  slide  gates. 
Pressure  pump , 


$3,815.50 

6,776.93 

2,777.50 

73a  00 


1  $3, 994. 52     Aug.  30,1915 

16,899.63  I  Oct.  12,1915 

I  Feb.  24,1916 

1  730. 00  I  Apr.  13, 1916 


WASHINGTON,  YAKIMA-SUNNYSIDE  PROJECT. 


fiOl 


Nov.  11,1914 

Mar.  26,1915 
Oct.  29,1915 
Oct.  30,1915 


Pelton  Water  Wheel 

Co. 
Chas.  C.  Moore  &  Co. 

R.  R.Swain 

F.  L.  Rinehold 


Hydraulic  machinery, 
.do 


Gravel. 
....do. 


$7,867.00 

10,6n.00 

596.00 

1,024.80 


1  $8,372.20 

6,878.25 

1595.00 

11,024.80 


Feb.  10,1915 

July  31,1915 

Feb.    8, 1916 

Do. 


>  Completed. 


>  Suspended  Sept.  18, 1916. 
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Principal  current  coyitracts — Continued. 
WYOMING,  SHOSHONE  PROJECT. 


No 

Date. 

Contractor. 

DesiTiptlon. 

Estimated 
value. 

Estimated 

earnings, 

June  30, 

1915. 

Completion 

665 

674 
608 

Nov.  17,1915 

Nov.  a0,1915 
June    0,1916 

ThreetBros.&Jolley. 

R.  M.Lynn 

Security  Bridge  Co. . 

Earthwork,  Frannie 
(Uvlston,  schedules 
lands. 

Earthwork,  Frannie 
division,  schedule  2. 

Structures,  Frannie  di- 
vision, schedule  1. 

178,760.00 

27,076.00 
15,735.96 

$il,624.35 
13,82L14 

Sept.  30,1916 

Do. 
Nov.  30,1916 
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CEMENT.  623 

CEMENT. 

CorUrojcU  for  cement, 

[The  table  contains  data  relating  to  the  contracts  for  cement  in  operation  or  completed  during  the  Qscal 

year  ending  June  30, 1916.] 


No. 

Date. 

Contractor. 

Price 
per 
barrel 
f .  0.  b. 
works. 

Esti- 
mated 
number 
of  bar- 
rels. 

Esti- 
mated 
value. 

Estimated 

earnings 

June  30, 

1916. 

Completion 

434 
463 
534 
556 
611 

Mar.    1,1912 
Nov.    8,1912 
Mar.  10,1915 
June  26,1914 
Jan.   20,1915 

Mar.  15,1915 
July   13,1916 

do 

July   15,1915 
July     2,1915 
July  14,1915 
Julv  19,191.1 
Mar.  25,1916 

Mar.  27,1916 

Riverside  Portland  Cement  Co.. 

Ogden  Portland  Cement  Co 

Lehigh  Portland  Cement  Co 

Ogden  Portland  Cement  Co 

Southwestern  Portland  Cement 
Co 

$1.37J 
.99 
1.00 
1.33 

L40 
LIO 

L30 
L40 
L26 
LOO 
.56 
LIO 

.97 
L30 

12,000  316,500 

130,000   128,700 

13,000     13,000 

5,500      7,315 

45,000     63,000 
24,000     26,400 

12,000     15,600 
5.600      7,700 
17,000     21,260 
47,000     47,000 
52,000     77,774 
21,000     23,100 

8,000       7,760 
2,800       3,640 

S12,124.25 

>  154,440.00 

110,776.40 

17,165.66 

170,608.69 
133,000.00 

9,69L95 
8,356.80 
18,447.00 
39,596.30 
73,968.86 
33, 124. 50 

863.10 
1,382.10 

June  30,1910 

Dec.  31,1916 

May     1,1915 

Do. 

June  30,1916 

626 
638 

Union  Portland  Cement  Co 

Southwestern  Portland  Cement 
Co 

June  30,1910 
Do. 

642 
644 
645 
646 
648 
685 

Pacific  Portland  Cement  Co 

Three  Forks  Portland  Cement  Co 

Lehigh  Portland  Cement  Co 

lola  Portland  Cement  C^ 

Ogden  Portland  Cement  Co 

Inlted  States  Portland  Cement 
('0 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

686 

Union  Portland  Cement  Co 

Do. 

1  Completed. 
Purchases  of  cement  during  fiscal  year  1916, 


Contract  No.:  Barrels. 

463 2,850 

611 2,450 

626 1,709 

638 6,700 

642 5,365 

644 11,180 

645 33,202 


Contract  No.:  Barrels. 

646 59,681 

648 26,250 

685 630 

686 813 

Total 150,830 


mi 
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624       FIFTEENTH  ANNUAL  BEPOBT  OF  RECLAMATION  SERVICE. 

Tabulation  of  cement  tests  from 
[Average  of  accepted  cement.] 


Brand. 


Fineness. 


So 


Setting  time. 


I 


I 

o 


Tensile  strength. 


Iday. 


^1 


7  days. 


IS 


/T.in. 


/r.wi. 


Ash  Grove 

Atlas  (Hannibal,  Mo.)- 

Concrete 

Cowboy 

Dewey 

ElToro 

Golden  Gate 

Ideal 


Inland,  Lehigh  (Meta- 

line  Falls,  Wash.).» 
lola 


Lehigh    (Mason   City, 

Iowa). 
Marquette 


Mount  Diablo. . 
Ogden 


Red     Devil     (Devil's 

Slide,  Utah). 
Red    Devil    (Trident, 

Mont.). 
Red  Diamond,  Utah  * . . 


Riverside. 
Spokane.. 


Standard  (Napa  Junc- 
tion, Cal.). 

Sunflower  (Independ- 
ence, Kans.). 

Sundow  er  (lolu,  Kans.), 

Universal  (South  Chi- 
cago, 111.). 
Yankton 


Total. 


30,850 

1 
17,690, 

15,640 

21,395 

14,206 

344,563 

225,548 

246,181 

59,252- 

175,728 

15,335 

32,155' 

I 

43,740 

233,439, 

285,816 

98,504' 

54,559, 

26,100 

26,500 

43,691 

7,055 

87,975 

184,100 

28,484, 


95.6     S2.2 


3    51       7    25     3. 


96. 2|    78.2       1    45 


98.5!  83.8 
96.2  76.6 
96. 6     80. 1 


5    02     3,17   N^t.. 


30 


30, 


361 
353 


376 


3    50       6    31     3-13|^^^{- 


655 
655 
385 

423 
423 


I 


3    45       6    40     3.15|^;«*!-.        ^      ^i 


93.3, 


95.7,  77.9 

96. 4  80. 2 

I  I  I 

'     95.4  79.1 

94.1!  78.3! 


I 


95.8 
94.7 
95.0 
97.1 


79.  i: 

77.3 

78.8 
79.2 


96. 5  78. 3 

I 

96.9'  79.7: 

I  I 

96.2  80.2 

I 

95.5  80.3 

97.3,  82.2 

!  I 

95.8  79.  r 
94.2  78.0 

96.9  81.0 


I 

2  48 

3  23 
3  46 
3  21 
3  53 
3  35 
3  18 

3  40 

4  06 

3    43 

i 


\3tol. 


225 
225' 

"5    ^^  3  1fi/^'«at..j      365       35415,164 

5  33     3.16|3^^j     i , 5»,^ 

K    "51  3.12/^'«at..|      105       314  7,352 

6  51     -J-l^^atol-.l :  7,352 

7  12  3.14/Neat..|      115      3S8  4,432 

5  38  3  14 /Neat.,!       40      3561  1,403 

6  38     3-J4(3tol.J t  1.403 

7  «  3. 16 /Neat..!      126,      371 1  3,447; 
7    51,     3-l6\3tol..' j  3,447 

iS    «  2.17/^'«at--l        25       375       404 

6.58     3.17|3j^j    I ^ 

7    Oi  3.1«>/Neat..l        35      384       635; 

^    "^,    ^^•M3tol..l 1 635' 

ft    22  ^n /Neat.. I       30,      386      433' 

6  22     3.13^3^^j    I I ^, 

7  5«  ^ifi/^'«at..|        85-      298  4,274 
7    20     3.16|3^^j     I I ,  ^J274 

95       372  4,967 


|. /Neat.. 
97.5     83.0       3    37j      6    12     3.14|J^®jJ- 


6    25     3. 

I 


4    13,      7    40     3.15{>^,^{;; 
4    48      7    59     3.13{Neat.. 


J 


3  13|  5  55  3.1l{3^;^{;; 

4  07  6  58  3.11{^>^J-; 

2  32  6  32  3.17{3^^^„^J;: 

3  30'  7  24  3,15|^'j^^J-- 
3  24  7  26  ai4|.^'®^^-- 


4,967 
80       336  2.113 

1  2,113 

80       352,  2,365 

2,365 

25  360  555 
555 
20       355       568 


45 


96.3     80.4       3    53,      8    28     3.21 


\3tol. 
Neat..  I 


/Neat 
\3tol 


265       692 

I      692 

15       422       133 

!      133 

&5       347,  1,242 

1,242 

70       343  3,635 

,.' ;  3,635 

85,      261|      945 
945 


2,318,506     95.7     79,1       3    34      6    41^    3.14{^'j^{;-!  |'«*<>,    ,^"|J^'{^^ 


I  I 


1  Made  at  same  plant. 
>  Made  at  same  plant. 


Brand  name  changed  from  Inland  to  Lehigh  April,  1914. 
Brand  name  changed  from  Red  Diamond  to  Utah  June,  1910. 


7661 
34* 
603, 
235|' 
719? 

279- 

72S. 

323 


215 

68S. 
303 
707 
315 
768 
314 
603 
299 
734, 
296| 
6&^ 

646 
283 
734 
333 
6S1 
333* 
639 
317 
685 
304 
791 
361 
656 
251 
8S0 
379, 
783| 

659J 
263' 
644. 
252; 


690> 

2ii4l 
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CEMENT. 


625 


Jan,  1,  1904,  to  June  SO,  1916. 


(Average  of  accepted  cement.) 


Tensile  strength. 

28  days. 

8moit{lis. 

6  months. 

lyear. 

3  years. 

8  years. 

6  years. 

7i  years. 

10  years. 

II 

"8  . 

It 

Is 

•8  . 

It 

H 
II 

It 
1* 

IS  fl-i* 

H 

"5^ 

ll 
1^ 

ll 

ll 
1^ 

II 

•8^ 

If 

^ 
ig* 

656 

665 

385 

385 

423 

423 

712 

712 

225 

225 

6,162 

6,162 

6,086 

6  086 

4,436 

4,436 

1403 

1,403 

3,447 

3,447 

404 

404 

636 

635 

433 

433 

4,274 

4,274 

4067 

4,067 

2,113 

2,113 

2,370 

2,370 

'655 

665 

668 

668 

713 

713 

133 

133 

1,342 

1242 

8,636 

3^635 

045 

045 

707 
462 
667 
358 
753 
438 
871 
306 
787 
417 
706 
346 
787 
342 
737 
403 
761 
434 
830 
431 
758 
433 
822 
402 
738 
341 
725 
401 
708 
432 
730 
440 
711 
418 
731 
402 
826 
441 
756 
867 
027 
604 
874 
424 
803 
375 
T75 
857 

40 
40 
30 
30 
30 

16 
420 
420 
246 
245 
120 
120 
35 
35 
140 
140 
25 
25 

35 
35 
85 
85 
106 
105 
76 
76 
05 
05 
25 
25 
25 
25 
50 
60 
16 
16 
66 
66 
70 
70 
60 
60 

770 
470 
705 
467 
802 
468 
846 
443 
760 
460 

^ 

761 
437 
723 
461 
706 
454 
841 
453 
757 
460 
765 
441 
760 
414 
755 
448 
705 
464 
734 
478 
722 
460 
730 
448 
766 
446 
732 
478 
025 
406 
820 
434 
860 
420 
701 
433 

40 
40 
30 

IS 

30 

40 

40 

16 

16 

200 

200 

100 

100 

120 

120 

26 

26 

130 

130 

25 

26 

35 

86 

80 

80 

75 

76 

105 

105 

70 

70 

05 

05 

25 

25 

26 

26 

40 

40 

16 

16 

66 

66 

70 

70 

60 

60 

757 
460 
670 
437 
757 
462 
843 
448 
831 
460 
822 
423 
700 
428 
723 
454 
783 
437 
704 
440 
751 
446 
737 
447 
721 
431 
752 
454 
702 
456 
725 
462 
761 
486 
,  T73 
<  466 
746 
430 
736 
404 
j  881 
1  604 
1  807 
424 
817 
407 
785 
440 

40 
40 

i 

30 

40 
15 
16 
175 
175 
00 
00 
120 
120 
15 
15 
125 
125 
26 
25 
35 
36 
30 
30 
75 
75 
100 
100 
65 
65 
00 
00 
25 
25 
20 
90 
40 
40 
15 
15 
66 
66 
70 
70 
60 
60 

732 

40 

760 
430 
730 
413 
686 
413 
T76 
438 
744 
435 
708 
427 
670 
416 
700 
461 
771 
351 
774 
413 
781 
400 
740 
450 
003 
406 
744 
440 
787 

S5 
702 

455 

771 

446 

766 

420 

lU 
372 

683 

400 

803 

467 

765 

367 

781 

372 

748 

414 

40 
40 
30 
30 
15 
16 
30 
30 

66 
66 
80 
80 
105 
106 

760 
432 
602 
405 
662 
406 

Jg 

740 
423 
780 
444 
603 
415 
604 
433 

30 
30 
30 
30 
15 
15 
30 
30 
6 
6 

40 
40 
35 
35 
00 
00 

737 
450 
600 
416 
671 
400 
727 
427 
754 
427 
788 
447 
654 
427 
666 
426 

6 
6 
6 
6 
6 
5 

26 
26 

630 
406 
681 
404 
684 
426 
605 
437 

430    40 
680    30 
430,   30 
760    20 
466    20 
808'   30 
4411   30 

Z   IS 

^  ?? 

6041   85 
4071   85 
702   116 
4651   115 
770,   15 
410'   15 
70l!   125 
420   125 
776    20 
436;   20 
724    35 
446]   35 
707l   30 

6 
6 

750 
406 

.  . 

60 
60 

672 
417 

30  676 
80  406 

1 

1 

120 
120 
10 
10 
36 
35 
30 
30 
25 
25 
50 
50 

dti 

30 

IS 

10 
10 

764 
300 
713 
441 
704 
437 
715 
410 
728 
434 
767 
410 
651 
446 
744 
424 
716 
425 

110 
110 

722 
401 

65 
56 

764 
400 

16  682 
16  423 

36 
35 
5 
5 
5 
6 

40 
40 
10 
10 

706 
434 
655 
350 
662 
433 
750 
378 
647 
302 
700 
408 

25 
26 

714 
436 

414 

767 
461 
780 

30 
45 
45 
A5 

10 
10 

778 
415 

430    65 
7031   45 

461 

45 

760 
481 
764 
444 
762 
422 
770 
621 
824 
470 
765 

^ 

402 
773 
430 

80 
80 
16 
15 
5 
6 
20 
20 
16 
15 
56 
56 
70 
70 
60 
60 

40 
40 

JS 

40 
40 

681 
402 

10 
10 
16 
16 
65 
55 
70 
70 
60 
60 

664 
606 
730 
445 
744 
373 
761 
346 
768 
420 

10 
10 
16 
16 
60 
60 
70 
70 
60 
60 

606 
481 
782 
450 
705 
364 
746 
351 
732 
412 

10 
10 
45 
45 
65 
65 
40 
40 

810 
421 
752 
377 
741 
366 
767 
407 

10 
10 
20 
20 
6 
6 

707 
330 
748 
847 
680 
411 

46,821 
46,821 

778 
805 

1,870 
1,870 

750 
426 

1,545 
1,645 

774 
445 

1 

1  1,386 
1,385 

762 
438 

1,100 
1,100 

1  748 
,423 

060 
060 

1 

731 
414 

730 
730 

714 
406 

300 
300 

727 
401 

126 
126 

603 
803 

Nor.— In  considering  the  results  of  long-time  tests,  as  shown  above,  it  should  be  borne  In  mind  that 
while  the  results  for  the  different  periods  are  approximately  comparable  they  are  not  directly  comparable, 
as  in  most  cases  there  is  a  difference  In  the  numoer  of  briquets  represented  by  the  results  for  various  periods 
on  the  different  brands,  owins  to  the  fact  that  new  sets  are  bdng  started  from  time  to  time,  the  results 
of  which  become  available  at  different  periods. 
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EVOUTEEBnrO  DATA  FOB  PBOJECTS  OV  COXPLETIOV. 

Engineering  data  for  projects  when  completed, 

RESERVOIRS. 


Name. 

Area. 

Capacity. 

Spillways. 

Projeott. 

Length. 

Eleva- 
tion 
above 
stream 
bed. 

Capacity. 

No^ 

maL 

Maxi. 

Arixona:  Salt  River 

Roosevelt 

Acres . 

16,832 
1,850 
2,260 

9,835 
2,860 
11,350 
25,530 

6,010 
2,000 
6,020 
180 
5,800 
2  606 
3,540 
11542 
1,828 
9,300 
22,700 

900 

2,240 

125,000 

8,500 

12,000 

970 

7,860 

1,910 

40,080 

1,080 

1,500 

60,000 

25,000 
8,010 

150 
8,370 

200 
460 
1,350 
4  680 
4,800 
1,800 

2,650 

^128 

6,600 

200 

854 

1,400 

1,867 

901 

160 

250 

Acre-feet. 

1,367,300 

51,000 

106,000 

177,640 

250,000 

M50,000 

780,000 

124,000 
78,000 

132,000 
^830 
66,000 
86,000 

260,000 
45,700 
33,000 

144,000 
1,070,000 

00 
25 
Wi 
00 
00 
00 
00 
00 
2,         «0 

12,000 
50,000 
264,000 

462,000 
203,770 

2,500 
250,000 

2,600 
13,000 
84,000 
501,000 
210,000 
185,000 

152,000 
1,700 

466,600 
2,100 

16,000 

29,000 
60,640 
9  330 
8,200 
2,000 

Feet. 
400 
415 
0) 

None. 

402 
2,885 

160 

500 
200 

% 

""qm 

580 
Under 



Under 

•06 

100 
100 
85 

1,026 

1,500 

None. 

275 

257 

330 

None. 

357 
814 

20 
58 

None. 
180 
235 
420 
250 
850 

800 
210 
300 

Feet. 
225 
88 

0) 

8ee.-fi. 

See.'fL 

Cftlirr>mia:  Orland 

East  Park 

\r 

12.000 

Colorado:   Uncompachre 

Vallej. 
Idaho: 

Boise 

Taylor  Park 

rt 

Doer  Flat 

Do 

247 
42 
41 

20 

70 

«85 

8 

89 

100 

321 

control. 

80 

control. 

184 

18 
55 

«J 

21 
28.7-24.5 

15,000 
40,000 
7,500 

•500 
•200 

«.00t 
60,000 
13,000 

»,000 

slooo 

MiniHnkA,      

Lake  Walcott 

Do 

Jackson  Lake 

Montana: 

Miiv  River  

St.  Mary  Lakes 

Sherborne  Lakes 

Nelson  Reservoir 

Point  of  Rocks .*.. 

Beaver  Creek 

Do 

Do 

Do 

•0 
•  100 

725 
14,000 

700 

Do 

6,000 

Son  River 

Willow  Creek 

^'U 

Do 

Sun  River  Storage 

Pishkun  Reservoir 

Muddy  Creek 

Do 

Do 

284 

(1) 

Do... 

Benton  Lake 

Nebraska  -  W  yominc : 
North  Platte. 
Do 

40,000 

2,500 
2,000 

Lake  Alice 

Do 

LakeMinatare 

LakeTahoe 

Nevada:  Tniekee-Carson . 

Do 

Alkali  Flat 

Do 

T'A.hontan 

New  Mexico:  Carlsbad 

A  valon 

86,000 
17,000 

Do 

McMillan 

32,000 

Hondo 

Hondo 

New  Mexico-Texas:   Rio 

Oklahoma:  Lawton 

Oregon:  Umatilla 

Oregon-California:     Kla- 
math. 
Do 

Elephant  ButU 

LakeLawtonka 

Cold  Springs 

Upper  Klamath  Lake. 

Clear  Lake 

103 

50 
00 

8,000 

3,200 
6,000 

16,000 

4,600 
6,000 

24 
100 

20 
61 

10,000 
2,000 

30,000 

So  nth  Dakota:  Belle 

T^]]4  Fonrche 

Fourohe. 
Do 

NfaieMile 

i'^ 

Utah:  Strawberry  Valley . 
Washington: 
Okanogan  •  . 

Strawberry  Valley.... 
Salmon  Lake ....*.... 

Do  ....    '!!I'!" 

Conoonully 

55 
86 

112 
53 

183 

60 
35 
283 

4,500 

16,000 

Yakima 

Bumping  Lake 

Lake  Clealum 

Sooo 

Do  .... 

l&OOO 

Do 

Lake  Kachess 

7,300 

Do 

Tieton  (McAllister 
Meadows). 

Lake  Keechelui 

Clear  Creek 

19,000 

Do 

10,000 

Do                 .  .. 

Wyomhig:  Shoshone 

Do 

Shoshone*  ........... 

Ralston 

onnAK  PBoncra  (see 
noU). 
MffWttni*^* 

Blaflkfttt...... 

Two  Medicine  Lake... 
SpringLake 

66 
50 
50 
100 

*    *28i' 

J? 

57 
25 

<ao 

26 

•250 
•0 
•0 
200 

•6,000 

•900 

Do 

Do 

Four  Horns 

•1,000 

Plathead 

Big  Draw 

MO 

Do 

Dog  Lake 

Do:;::;:::;:;;:;: 

Dry  Fork 

500 

two 

'Undetermined. 

•53,500  aor»-(eet  only  available;  above  fixed  ereet  of  spillway, 

•Average  flow  of  stream  on  which  reservoir  is  located. 

<  No  spfllways:  drainage  limited;  elevation  is  that  of  water  suriiMe. 

•  Oapaetty  to  top  of  fixed  oreet,  456»000  aora^toet;  fiaehboaids,  2  *- 


fMt;  inereaaid  itoraga,  abool  14glOI 
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JBhngimunng  daimfm'  projecU  when  6omp2efMf~OoDtmaed. 
BBSXBVOIRS-CoatlDned. 


Nmm. 

Aiea. 

OqpMlty. 

SpfUwmji. 

Pira|0itL 

LeDsth. 

Blew 

tkn 

ebOTe 

strtam 

bed. 

Oep«>l»y. 

Nor- 

ICaxi- 
mnm. 

□TDUK  pBOjaon  (Me 
noU)— <;ontiiiiMd. 

Monteiift-OoiitiniMd. 
FtothMd    X 

FUtthMdLako 

Horte 

Aem, 

107,000 

78 

400 

676 

8,009 

'800 

100 

220 

800 

1,080 

70 

300 

70 
890 
760 
8,700 
850 
300 

2,000 

^2'SS 

8,300 

15,100 

29,000 

1,700 

25,000 

937 

3,900 

9,400 

50,000 

4,560 

5,300 

60 

*"'i66' 

'"266' 
100 

60* 

Fttt. 

180 

17 

120 

t23 

13 

82 

140 

61 

74 

130 

136 

180 

52 

125 

lOO^MX) 
140 
400 

SeeMt. 
ISMOO 

Do... 

300 

Do 

Hub1»rt 

1,200 

Do 

KJekingliorM 

LlUtoBlttirRootL^ke 
Lowv  Grow  Cretlc. . .. 
MbCoxmell 

Do::;;;;::::;::.: 

Do 

600 

1,609 

Do 

Do 

McDonald  TAkt 

Uifff  l<>n 

1,200 

8,000 

Do 

Do::::::::::::::: 

NliwPipo 

Do 

Pablo..„ 

Do 

Poison 

Do 

St.Mar7iLakt 

400 

1,200 

Do 

FortP«ck 

Uttle  Poreupin* 

BigPorcaplne 

Poplar  Rivtr 

Do 

C") 

Do 

Do 

WoKCwtk 

Do 

Smoke  CrMk. 

Totol 

580,529 

13,806,827 

Non.— The  Indian  projects  are  separately  olaeslfled,  because  they  are  not  constructed  under  the  terms 
of  the  reclamation  law,  but  in  each  case  are  authorised  by  specified  statute  in  connection  with  the  appro- 
priation tor  the  Indian  Office. 

STORAQB  DAMS. 


Projects. 


Name. 


Type. 


Maxl. 
mum 
height. 


Ciest 
length. 


Volume. 


Ariiona:  Salt  River. 

Califomla:  Orland.. 
Colorado:  Uncom- 

Boise 

Do 

Do 

Do 


Rocseyelt*... 

Bast  Park*.. 
Taylor  Park. 


Rubble  masonry  arch,  grav- 
ity. 

Concrete  arch,  gravity , 

Undetermined , 


Mfaiidoka 

Do 

Montana: 

Milk  River 

Do 

Do 

Do 

Do 

Son  River , 

Do 

Do 

Do 

Do 

NebraakarWyomJng: 
North  Platte. 

Do 

Do 

Do 

Do 


Upper  Deer  Flat... 
Lower  Deer  Flat  *.. 
Desr  Flat  Forest... 
AiTOwrock* 


Minidoka* 

Jackson  Lake  *. 


Earth  fill 

do.... 

do 

Rubble  concrete  arch,  grav- 


00^, 


concrete  core.. 


St.  Mary  Lakes.... 
Sherburne  Lakes  * . . 
Nelson  Reservoir*. 
Point  of  Rocks*... 

Beaver  Creek 

Willow  Cieek7 

Sun  River  Storage. 

Pishknn 77,., 

Muddy  Greek 

Benton  Laka. 

PathiSader* 


Pathfinder  Dike*. 

Dam  No.  1* 

Dam  No.  1}* 

Mlnataie* 


Rool 

Massive  concrete  eate 

tion  and  earth  fill. 
Earth  embankment. .. . 

do 

.....do 

do 

do 

Earth  fill 

Maso 
Earth  1 

do 

do 

Broken  range  masonry  arch. 


Earth  flU. 
....do.... 
.....do.... 
.....do.... 


Feet. 
280 

139 


70 
40 
16 


86 
67 

30 

78 

39 

12.5 

40 
110 
329 

48 

90 

40 
218 

40 
30 
23 
65 


Feel. 
1,125 

250 
0) 


CvMeyit. 
342,826 

12,200 


4,900     1,190,275 

7,200  ,  1,207,606 

950  I        22,500 

1,100  I      585,130 

937  I      242,500 
6»000        341,200 


2,000  I 

2,000  1 

20,730 

2,680 

8,000 

1,045 

989 

8,600 

800 

240 

432 

1,650 
3,100 
2,560 
3,700 


135,000 

215,000 

1,016,000 

31,000 

500,000 

452,000 

296,050 

444,000 

440,000 

12,000 

00,210 

162,000 
940,000 
119,000 
670^000 


1  No  spillways;  drainage  limlled;  elevation  is  that  of  water  surfeoa. 
s  Undetermmed. 

•  Completed. 

« Not  designed. 

*  Under  oonstmotlon. 

•  Completed  to  b^ll^t  of  11  feet,  with  storage  of  96/XX)  acre^Mt. 

*  OeiiSisted  to  b^ll^t  of  70 IM. 
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Engineering  data  for  projeeU  when  oomp2«letf— Continued. 
STORAQB  DAMS-CoDtinued. 


ProieeCi. 

Name. 

Type. 

Crest 
length. 

Volume. 

V«vada:     Tracker- 

LakeTahoei 

Concrete    sluiceway    regn- 

letor. 
Not  designed 

FeeL 
14 

Fket, 
109 

OMefii. 

49S 

Canoo. 
Do 

Alkali  Flat 

Do 

T^ahontan  * 

Earth  and  gravel  fill  with 
concrete  spillways. 

Earth  and  rock  fill,  oonorete 

Earth  and  rock  fill 

134 

60 

55 

35 

318 

43 
56 

98 
33 

115 

28 

37 

73 

1,400 

1,380 

3,070 
17,371 
M,674 

1,900 

357 

8,800 

'790 

0,200 

1,400 
1,311 

488 

770,000 

168,778 
150,744 

NtwlCaxlDo: 

Carbbad 

Ayaloni 

Do 

VpUIIIai^  I 

Hondo 

Hondo  * 

6«arth  embankments 

Rubble    concrete,  gravity, 

strai^t  structure. 
Earth  nil 

639,993 
«  605,200 

164,650 

9  500 

789,500 

56,600 

1,000,000 

50,800 
10i;i07 

108,416 

Naw  Mtotoo-Tazaa: 
RloOranda. 
Do    .        ... 

Elephant  Butte  I 

Elephant  Butte  Dike  I 

Medlo^  Bluff « 

Cold  Springs  * 

OVffll>i^^f(-TAwtnn 

Rubble  masonry 

Origon:  Umatilla... 
Oncon  -  Califomla: 

Soath  Dakota:  Balla 

Earth  fill 

Clear  Lakei 

Rock  fill 

BeUe^ourchei 

Nine  Mile 

Earth  flU 

Fouroba. 
Do 

do 

Utah:  Stimwbarry 
Do • 

Indian  Creek  Dike  >... 
Strawberry  Dam  ^ 

Salmon  Lake  * 

Conconully  * 

Earth  flll,reinforced  concrete 

Earth  fill,  retaiforoed  con- 
crete oorewall. 

Concrete  headworks 

Washington: 

Okanogan 

Do 

Hydraulic  earth  fill 

64 
45 

125 
63 

194 
70 
63 

328 
50 

38 
50 
62 
35 
35 
33 

170 
16 

118 
31 
10 
92 
45 
67 
80 
38 
46 
85 
58 
30 
17 
30 
51 
36 
48 

1,000 

700 

1,400 

1,000 

6,500 

'210 

200 

150 

900 
1,500 
2  225 
3,600 

336,000 
247,700 
463,000 
193,300 
1,040,000 
639,000 

Yakima .r 

Lake  Clealum 

Earth  fill 

Do 

Earth  and  gravel  fill 

do 

Do 

T.ftk^  Kachmfs » 

Do 

Tieton 

Earth  and  rock  fill 

Do 

LakeKeeohelus* 

Clear  Creek  1  

Earth  and  gravel  fill 

Sinctie  concrete  arch 

Do 

2,616 
78,578 
34,740 

28,000 
75,000 
149,000 
137  nm 

Wyominf:  Shoshono. 

Shoshone  * 

Rubble  concrete  arch 

Earth  fill 

Ralston  1 

imnAN  FBOjECTs  (see 
noU,  page  651). 

MGDtana: 

Blaokfeet 

Two  Medicine* 

SDrine  Lake       

Earth  embankment 

Do 

do 

Do 

Four  Horns ' 

do 

Flathead 

Big  Draw  

Earth 

Do 

Dog  Lake 

Loose  rook  and  earth 

Earth 

2.250          at!  000 

Do 

Dry  Fork 

1860 

850 

930 

450 

8,700 

300 

80O 

1,130 

1,500 

2500 

2  180 

14,000 

1,100 

^300 

1,000 

4200 

1500 

6200 

130,000 
100,000 

•nJ'SS 
308,000 

181,000 

4,000 

830,000 

n,ooo 

314,000 
346,000 
183,000 
1,038,000 
170,000 
140,000 
46,000 
43,400 
118,000 

85|300 
76;000 

Do 

Newell 

Concrete 

Do 

Horte^ 

Earth  fill 

Do 

Hubbart  ... 

Ixxne  rock  and  earth 

Earth 

Do 

Klcklnghorse 

Do 

Little  Bitter  Root 

do 

Do 

do 

Do 

McConnell.. 

do 

Do 

McDonald  Lake 

Mission 

Loose  rook  and  earth 

do 

Do 

Do 

NineDine  • 

Earth 

Do 

PabloC 

do 

Do 

Poison 

do 

Do 

St.  Marys  Lake 

Twin 

Loose  rock  and  earth 

Earth 

Do 

Fort  Peck 

Little  Porcupine « 

Big  Porcupine     

Earth  fill 

Do 

do 

Do 

Poplar  River 

do 

So::;;;:;::: 

Wolf  Creek 

do 

Do 

Smoke  Creek 

do 

QTotal 

21,833,606 

« Built  by  city  of] 


>  Completed. 

t  Xnehidlng  spillway. 

Tlway,  611,000  cubic  yards. 

tbycltyofLa^    -   '""      ^ 

•  Lake  Kaohess  Dam  98 


wton,  Okla.    May  be  raised  20  feet  by  Reclamation  Servioe. 
1 98  per  cent  completed  June  30, 1916. 

•  Lake  Eeechelns  Dam  86.3  per  cent  completed  June  30, 1916. 
'  Fint  devalopnunt,  16,000;  completed  for  4,000  acre-feet. 

•  First  development,  64,191;  completed  for  SJOQO  acr»-feet. 

•  Flnt  davelopmcnt,  1S{,750;  completed  for  5/100  acre-feet  when  paved;  now  paved  for  3/100  aoiefcet. 
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Engineering  data  for  projects  when  oompleted—OdDiinxLed. 

DIVERSION  DAliS. 


Projects. 

Name. 

Type. 

MaxS- 
mum 
height. 

^ISS?- 

VohmM. 

Arisona:  Salt  River 

Do 

Granite  Reef » 

Power  Canal  * 

Rubble  concrete  weir 

...  .do 

38 

}? 

40 

ao 

8 

44 

34 
Ml 

6.8 

Fed, 

1,000 

400 

600 

4,780 

900 

860 
154 

546 

337 

■  ^ 

144 

OMeydM, 
40,000 

4,800 

Do 

Joint  Head  ^ 

T/aeiraa  * 

Concrete  weir 

Indian  weir,  concrete  and 
rook  ftU.« 

Concrete   on   pOing,   with 
rock  nil. 

Concrete  weir,  with  remov- 
able timber  orast. 

1,740 

Aiizooa-GalifornJa:  Yama 

441,733 

CalifornJa:  Orland 

Do 

South  Canal  1 

North  Side* 

East  Park  Feed 
Canal.i 

Diverskmt 

3.886 
370 

Do 

1,777 
35,688 

Colorado: 

Grand  Valley 

Uncompahgre  Valley 

Do 

Masonry  ogee  weir  with  roU- 
er  crest  10  to  L)  feet  high. 

Crib  on  rock  fill  and  mova- 
able  flashboards. 

Movable  fiashboard  weir. ... 

Pile  and  timber  weir 

Gunnison  * 

3,300 

Montrose  and  Deltai. 

Lout^nhizer  i 

8elL;» 

Do 

Do 

Movable  fiashboard  weir .... 

Pile  foundation  with  deck 

and  needle  flashboards. 

Movable  fiashboard  weir 

Rock  basket  and  brush  dam . 

Rubble  concrete  weir 

Combined    diverston    and 
storage  dam.  (See  Storage.) 

Earth  and  timber  crib 

Concrete 

6 
81 

(•) 

Do 

Tron<itone  * 

Do 

E&tt  Canal  > 

Do ^ 

Garnet  I 

Idaho: 

Boise 

Boise  River  1 

Minidoka' 

45 

4  246 

31,750 

Minidoka 

Montana: 

Milk  River 

Swift  Current  I 

St.  Mary* 

13 
6.6 

ao 

25 

34 

132 

12 

12 
29 

23 

21 

2,800 
108 
250 
319 

1.500 
212 
100 

700 
300 

171 
340 

Do 

480 

Do 

Chinook 

Reinforced  concrete 

Timber  crib,  rock  filled 

Reinforced  concrete . . . 

8.400 

Do 

Dodson* 

13,000 

Do 

Vandalia* 

11  000 

Bun  River 

Sun  River* 

C/oncrete  masonry 

6,300 
500 

Do 

Dee])  ( reek 

Reinforced  concrete 

Montana-North  Dakota: 
Lower  Yellowstone. . . . 

Nebraska-W  y  o  m  1  n  r: 
North  natte. 

Nevada:  Truckee-Garson. 
Do 

Lower  Yellowstone » 
Whaleni 

Rock-flUei!,  tfanber  weir 

Concrete  weir ...            ... 

14,500 
80,740 

Truckee  River* 

Carson  River* 

A  valon  * 

16  concrete  sluiceways 

23  concrete  sluiceways 

Combined  storage  and  diver- 
sion.   (See  Storage.) 
Earth  fill 

3,322 
2,707 

New  Mexico: 

Carlsbad 

Hondo 

Hondo  River* 

Leasburg  * 

30 
9 

16.7 
4.7 

100 
600 

303 
330 

3,700 

New  Mexioo-Texas:  Rio 

Rubble  concrete  weir 

do.« 

2,318 

Grande. 
Do 

Mesilla" 

2,876 

Do 

Mexican* 

Rubble  masonry 

Do 

Palomas 

Not  designed 

Do 

Percha 

..  ..do 

Oklahoma:  Lawton 

Medictae  Bluff 

Feed  Canal  (Echo)*. 
Three-Mile  tails*... 
Lost  River* 

Concrete  weir 

15 

^ 

40 

23 

16 
IT 

6 
6 

12 

•1 

18 

350 
400 
800 
290 

400 

70 
1,300 

500 
100 

150 

60 
500 
110 
<00 

400 

Oregon:  Umatilla 

Concrete  weir  arch 

296 

Concrete  multiple  arch 

Hollow  reinforced  concrete . . 

Concrete  weir 

4,160 

Oregon-California: 

5,550 

Klamath. 
South  Dakota:  Belle 

Diversion* 

12,149 
1.262 

Fourche. 
Utah:  Strawberry  VaUey 
Do 

Spanish  Fork* 

do 

Indian  Creek 

Crossing.* 
Horse  (reek  Crossing* 
Divert ini;    dam    at 

Strawberry  Dam.  * 
Diverting    dam    at 

rating  flume.* 

Salmon  Creek* 

Sunnyside  * 

Earth 

15,183 

Do 

do 

do 

7,378 

Do 

1,146 

Do 

do 

1,222 

Washington: 

Okanoran ....    ^ 

Concrete  weir 

132 

YSiinST.. :: : 

Concrete  ogee  weir 

Concrete  and  rock-filled  crib. 
Reinforced-concrete  weir .... 

2,291 

Do 

Tieton* 

334 

Wyoming:  Shoshone 

Corbett* 

4,951 

*  Completed. 

s  Area  formed  by  Laguna  diversion  dam,  6,400  acres. 

>  Two  weirs,  one  6  feet  by  72  feet,  the  other  6  feet  10  inches  by  72  feet. 

*  Length,  including  log  way. 

*  (  ompleted,  except  for  installation  of  movable  crest. 

*  With  6  foot  3  inch  and  4  foot  6  inch  tainter  gates. 

t  Constructed  by  Mexican  authorities  and  used  Jointly, 
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Engineering  iota  for  projecU  when  eompkUd—KkoiiXDneA. 
DIVERSION  PAMfl-Cwittoiied. 


FrojeoU. 

Hmim. 

Typt. 

Maad- 

iS^t. 

'^' 

Volnnia. 

INDUH  FROnCTS 

(BMBOto  page  661). 

Montana: 

BlackfMt 

TwoMadioliiai 

BlMktaU» 

Badf:er  Blrah  and 
Cut  Bank. 

Jocko  Rivw 

Little  Bitter  Boot... 
Mud  Creak  1 

Bran  mdraofc.. ...... ...... 

N«t  7«t  dis%Ded!II!IlIIIIlI 

JteC 

4 
14 

Itt 
54 

Do 

290 

I>o 

Flatbtad 

Los  erib,  rook  flUed  * 

Do 

■  a... do... ■•••■••• ■•■■•••..•• 

CoDcreta 

Log  crib,  rook  flllad. ........ 

do.«. 

7 

....J... 

82 
111 

Do 

116 

Do 

Crow  Creak  1 

Port    Creak-Klok- 

Inghorse.! 
Post   Craak-Pablo 

Feeder 

Mission  Creek  1 

Dry  Creek 

830 

Do 

1,500 

Do 

Do 

Log  apron 

t 

80 

Do 

Log  ^,  rook  filled  > 

Do 

Flnley  Creek 

do 

Do 

Agency  Creek 

do 

Do 

Big  Knife  (Yeeki... 

Vioiey  Creek 

Other  smaU  creeks.. 
Little  Porcupine  i... 
Poplar  RIver» 

Cofncrete 

6 

6 

25 

Do 

Log  cribbed,  rock  filled  * 

Do 

do 

Fort  Peck 

Concrete  weir  on  timber  crib . 
do 

4 
4 
0 

150 
300 
150 

280 

Do 

180 

Do 

Bi£  PorouDlne  * 

185 

Total 

833,783 

CANALa 


Principal  canals. 

Mileago,  with  oapaoity  In  second-feat. 

Piojecti. 

Nama. 

Maxl- 

Length. 

Over 
80O. 

30IK80QL 

60-800. 

Leas 
than 
56. 

TotaL 

Arizona:  Salt  River 

Power  1 

2,000 

1,000 
1,700 
520 
880 
250 
80 
226 

1,426 
1,300 
130 
460 
126 
300 
360 
325 
50 

2,500 
916 

780 

1,000 
116 

600 

60 

866 

900 
200 

19 
22 
2 

J» 

28 

4.6 

9.1 

62 
12 
22 
82 
15 
20 
12 
11 
10 

84 

56 

% 

13 

4 

82 
12 
29 
44 
29 

32 

17 

71 
17 

7S 
110 

I 

28 

21 
1 
14 
37 
8 
17 
13 
10 
8 

165 

96 
2 

19 

566 

200 

"ii"" 

75 

282 
50 
27 
80 
22 
70 
50 
50 
4 

788 

479 
2 

198 

Do 

Arizona '............ 

Do 

South  1 

Consolidated  1. 

Mftii »     ,, 

747 

Do 

ArlsonarCaL:  Yuma 

Do 

West  Main 

404 

Do 

East  Main 

East  Park  Feed  i.... 

North  Main  1 

South  Main  1 

Main» 

rAiifonila:  Orlnnd 

7 

Do 

40 

Do 

08 

Colorado: 

Grand  Valley 

5 
12 

39 

97 

Unoompabgre 

Do 

South*     

63 

Weet» 

Montrose  and  Delta  * 

Loutsonblzer » 

Seligi 

41 

Do 

16 

133 

Do 

30 

Do 

4 
5 

4 

91 

Do 

Ironstone  •,.. 

68 

Do 

East* 

64 

Do 

Garnet  > 

12 

Idaho: 

Boise 

Main  South  1 

Moral 

Deer  Flat.  Low  Line! 
North  Side » 

40 

25 

57 
30 

Do 

1,050 

Do 

VffiMftVft  .... 

Do 

South  Side  1 

629 

Kansas:  Garden  City.... 
Montana: 

Huntley 

Ik'ftln  »  ............. 

.  4 

Main» 

Pumping  High  Line. 

44 

10 

Dor 

227 

unirTifver 

29 

Do 

Dodson  South*...." 
Dodson  North » 

66 
2S 

iso 

37 

MO 

Do 

69 

I  Completed. 


•  Notyrtdaaignad. 


•Under  oonstrootiflB. 
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Enffineering  data  for  projects  when  oompletec^-Oontinued. 
CANAIi8-^Coiitlim«L 


Mileage,  with  capacity  in  second-liBet. 

Pnjtoti* 

Name. 

Kazi- 

mnm 

Length. 

Over 
800. 

300-800. 

60-800. 

Lea> 

thai* 
50. 

TotaL 

VontaiiA-^CoDtiniied. 
Milk  River 

Veadalia  South  1.... 
Nelson      Reservoir 

North.i 
Nelson      Reservoir 

8outh.i 
Qiinook 

aec,-ft. 
300 
250 

200 

350 

175 

2,500 

1,000 

MUea, 
48 
45 

27 

80 

12 
12 

84 

44 

40 

26 

50 
18 

41 
80 

69 

90 
103 

85 

i>o.:...::::::::: 

70 

Do 

86 

Do 

80 

'   179 

Fort  Shaw  «. 

121 

Do 

Plshkun   Reservoir 

Ban  River  Sloped.. 
Other  units 

12 
34 

12 

Do 

10 

8 
40 

.  20 

42 

62 

13 
3 

47.4 

74 
54 

19 

92 
44 

80 

12 
2 

78,5 

6 

3 

10 

52 

42 
106 

286 
210 
190 

647 

*600 

511 

120 
46 

•27 

89 
67 

00 

250 
460 

404 

Do 

272 

Moatana-North  Dakota: 

MfUn* 

830 

1,400 

1,430 
1,500 
1,500 
1,210 
1210 
'440 
400 
400 

450 
»2,900 

486 

450 

493 

240 

00 

TO 

220 

100 

360 

60 

00 

60 

300 

875 

140 

1,400 

686 
250 

260 
206 
205 
100 
1,600 

700 
300 

500 
126 
750 
800 
30 
55 

66 

06 

127 
31 
8 

14.5 
18.7 
7 

13.4 
0 

«8 
1.6 

10.8 
8L4 
14.4 
10.3 
3.7 
2.2 
3.2 
12 
80 
6 

8 

8 
25 
26.7 

8 

0 

1 
8 

4.5 
18.2 
12 

0 

0* 

45 
40 

8.8 
4 
2 

17.6 
2.2 
6.1 

90 
62 

42 

268 

Low«r  Yonowstone. 
Nebraska^Wjoming 

North  Platto. 

Do 

Nevada:  Truokee-CaraGn 

Interetate*. 

849 

PL  Laramie 

Truckee* 

748 

Do 

"V'Line* 

Do 

"L"LIne« 

Do 

**B"Line« 

606 

Do 

"D"Line« 

Do 

"AA"Line«. 

"T"  Line> 

Do:::::::::::::;:;:; 

New  Mexico: 

Carlabad 

Mft«n«         ,  .  ..... 

145 

Hondo 

Main  Inlet* 

50 

Rio  Grande 

Leasbnrg* 

Do 

FrankJin* 

Do 

West  Side* 

Do 

Bast  Side* 

Do 

PIcacho  Branch  T.... 

San  Eliiorio  Feeder* 
PnInrn<Mf 

152.0 

Do 

Do 

Do 

Do 

North  Dakota:     North 

Arrey 

Bulurd  Trenton*... 

Wflllston* 

46 

Dakota  Pumping. 
Do 

00 

Oklahoma:  Lawton 

MfUn 

10 

Oreeon:  Umatflla 

Feed* 

9 

7 

83 

9 

55 

8.8 

West  extension  main 

176 

•   Do 

Oregon-Califomia:  KJ^ 
math. 
Do 

M»tn  t 

Keno« 

Lost  River  Divenion 
Channel. 

Bast  Branch*. 

South  Branch* 

Adams* 

Griffith  Lateral*.... 
Inlet* 

Do 

Do 

810 

Do 

Do.::::::::::::::::: 

Do 

Boath  Dakota:     Belle 

Fourohe. 
Do 

North  Side.*. 

South  Side*. 

Power* 

627 

Do * 

Utah: 

Strawberry  VaUey.. 
Do 

8.8 

Trafl  Hollow  * 

Indian  Cnek* 

High  T.frie* 

4 

4 

Do 

2 

2 

Do 

17.5 

""%2 

5 

17.5 

Do 

lAleralSi 

2.2 

Do 

Lateral  201 



1.1 

6.1 

>  Under  oonstraction. 
•Completed. 

•  Estimated* 

i  Main  and  Southern  canals,  81  mfle^ 

•  Sidehill  canal,  buflt  to  be  utilised  as  wasteway;  length,  8^275  feet 

•  Old  canal  porohaaed  by  U.  S.  Rechunatlon  Servloe  and  partly  reoonstruoted. 

•  2.3  miles  oonstmoted. 

•  Bstimated  lateral  syitem  not  yet  planned,  so  mileage  can  not  be  aooorately  detsnnined. 
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Engineering  data  for  projects  when  completed — Continued. 
CANALS-^rontinawl. 


Principal  canals. 

Mfleagt,  with  capacity  fai  second-feet. 

Projects. 

Name. 

Maxi- 
mum 

Length. 

Over 
800. 

30(V-800. 

50-300. 

Less 

than 
50. 

Total. 

Utah— Continued. 

Strawberry  Valley.. 
Do               ..  .. 

Lateral  30> 

10 
50 
150 
55 
12 

no 

1,200 
160 
100 
110 
80 
300 

1,000 

350 
370 
45 
250 
300 
165 
300 
300 
400 
2.S0 
400 
300 
250 
100 
100 
100 
8J5 

MiUt. 

8.5 

3.5 

S 

8.5 

Lateral  31  >     

Do 

Lateral  32^1 

2.9 
2.2 

n.i 

3L4 

2 
80 
13 
13 
14 
16 
12 
18 

26 
30 
6 
30 
20 
12 
11 
44 
4 
2 
17 
20 

)i 

100 

:::::;■:::::: 

0.8 
2.2 
L3 

2.1 

""*9.*8' 
3L4 

66 
342 

42 

29 

44 

13 
291 
710 

600 

800 

13 
22 
48 
25 
60 

2.9 

Do      

Lateral  33    

2.2 

Do 

Lateral  34* 

11,1 

Do       

alsandsublaterak. 
Main« 

»81.4 

Wadiington: 

OkUKMsan 

10 
15 
10 

1 

8 

9 

32 

100 

144 

82 

1 

11 
18 

7 
30 

76 

Yakima 

SunnysideMain«... 

Snipes  Moimtain 

Rocky  Ford 

31 

19 

407 

Do 

52 

Do 

30 

Do 

Mabton 

52 

Do 

Benton  Extension... 
Tieton  < 

23 

Do  



12 
44 

55 

14 

335 

Wyoming:  Shoshone.... 

INDIAN  FIMMECT8  (sce 

note,  page  661.)* 

Montana: 

Blackfeet 

Garland  * 

865 

Two  Medicine 

FLsher 

Do 

Do 

Biroh 

Do 

Cutbank  North 

Cutbank  South 

Four  Ilorru  Supply. 
St.  Marys  Feeder.... 

Pablo  Feeder 

Kickinghorse  Feeder* 
Ninepipe  Feeder.... 
Pablo  Lateral  A  4... 
Camas  A 

799 

Do 

Do 

Flathead 

Do 

Do 

Do 

896 

Do 

Do 

Fort  Peck 

Little  Porcupine  4... 
Poplar  River  B«.  .. 
Poplar  River  C«.... 

Big  Porcupine  * 

Missouri  Gravity. . . . 

14 

Do 

( 

33 

Do 

{■ 

60 

Do 

32 

Do 

10 

100 

Total 

602  1     7tn.7 

?,0H.9 

10,167.5 

11,548.1 

1 

1  Under  construction. 

*  To  ba  built  in  fiscal  vear  1917. 

a  Includes  10  miles  of  sublaterals  to  be  built  in  fiscal  year  1917. 

*  Completed. 

TUNNET  S. 


Projects. 

Name. 

Length. 

Capacity. 

Arizona:  Salt  River.    (AU  Salt  Elver 
tunnels  built.) 

Power  Canal:  I 

Intake 

Feet. 
1,695 
122 

Seeond^feeL 

Lee 

Wehri  CTit- off- 
No.  1 

428 
129 
271 
151 
999 
1,027 
152 
761 
214 
872 
206 
342 
563 
320 

No.  2 



No.3 

Wehri 

Pinto 

Chilton 

Robinson 

Grav  

Moffet 

Grapevine 

No.6 

No.  7 

No.  8 

No.9 



1  Completed. 
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Engineering  data  for  project  when  compZftetf— Continued. 
TUNNELB-<3ontliiu«d. 


667 


Projects. 


Capacity. 


Arlxona:  Salt  Rlv«r.    (All  Salt  River 
tunnels  buJlt.)— Continued. 


Arlzona-Califomia:  Yuma.. 
Colorado: 

Grand  Valley 


Uncompabgre.. 


Idaho:  Boise. 

Montana: 
Huntley.. 


Sun  River.. 


Nebraska-Wyoming:  North  Platte. 


Nevada:  Truckee-Carson. . 


New  Mexico:  Carlsbad. 


Oregon:  Umatilla 

Oregon-Califomia:  Klamath... 
South  Dakota:  Belle  Fourche. 
Utah:  Strawberry  VaUey 


Power  Canal— Continued. 

No.  10 

No.  11 

No.  12 

No.  13 

Roosevelt:  ^ 

Sluicing 

Outlet 

Penstock 

Colorado  River  siphon i.. . . 

Main  Canal: 

No.  11 

No.21 

No.3» 

Gunnison » 

South  Canal:  i 

No.l 

No.2 

No.3 

No.4 

No.6 

WestCanaU 

West  Canal  Extension  >.... 
Lower  Selig  Extensiou:  i 

No.l 

No.2 

No.3. 

No.4. 


Feet. 


Penitentiary 

Arrowrock  Logway ' 


Main  Canal: 

No.  11 

No.21 

No.31 

Willow  Creek  1 

Sun  River  Storage 

Pishkum  Canal: 

No.li 

No.21 

No.31 

Sun  River  Diversion  Tunnel  i . 

Muddy  Creek  Reservoir 

Pathfinder:  i 

Northi 

Southi 

Drainage  1 

Auxiliary  1 

Crosscut  1 

Fort  Laramie: 

No.l 

No.2 

No.3 

Truckee  Canal:  i. 

No.li 

No.21 

No.31 

GUpinSpiUwayi 

Spillway: 

No.li 

No.21 

Spillway  from  Feed  Canal  i 

Main  Canal  1 

South  Canal  1 

Strawberry  i 

Strawberry  Dam  Sluicing  i 

Power  Canal: 

No.li 

No.21 

Highline  No.  1 1 


Conoonully  outlet  i . 
Steeple,  No.  1 1 


4S9 

635 

70 

110 

480 
167 
620 
030 


3,733 

1,655 

7,292 

30,645 

482 

395 
1,000 

400 

390 
1,750 

800 

160 
360 
100 
310 
322 
159 


724 
1,545 
385 
584 
200 

095 

1,022 

2,277 

87 

700 

480 
360 
156 
300 

65 

3,7t)0 
2,150 
3,700 

901 

300 

1,515 

115 

97 

103 

34 

3,300 

1,306 

19,897 

532 

800 
705 
237 

396 
56 


8eeond-Jeet. 


1,400 


1,425 

1,425 

670 

1,300 

1,300 
1,300 
1,300 
1,300 
1,300 
100 
30 

140 
140 
100 
100 
10 


400 
400 
400 
735 
3,500 

3,800 

3,500 

3,500 

400 


6,000 
6,400 


1,430 

1,430 

360 


8,000 
8,000 
460 
1,200 
350 
600 
600 

500 
500 

800 

900 

850 


Waahington: 

Okanogan 

Yakima.  Tieton. 

1  Completed. 

*  Not  mtcnded  to  carry  water,  but  for  the  purpose  of  running  logs  which  are  carried  over  the  dam  and 
brought  down  through  a  cableway  chute  which  ends  in  this  tunneL 

•  Not  designed  for  discharge. 

61309°— 16 42 
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Engineering  data  for  project  when  completed— Contmned. 
TUNNBLS-^Continued. 


Projects. 

Name. 

Length. 

Capacity. 

Steeple,  No.  2 1     

Feet. 
48 
3,120 
1,200 
2,729 
8,811 

498 
405 
315 
17,365 
245 

SecondrfeH. 
350 

TraflCreeki 

300 

Cohimnar  * 

300 

Tietoni 

300 

North  Fork » 

300 

Wyoming:  Shoshone  ■ 

I>ani:i 

Lower  outlet 

Spillway 

tfpper  outlet 

Corbett» 

Ralston  Reservoir  * 

Shoshone  Road:  ^ 

No.  1 

39 
45 
14 
28 

136 

No.  2 

No.  3 

No.  4 

No.  5 

No.  6 

166 

Hlghlhie  Canal: 

No.  1 

4,497 
247 

2,100 
835 
265 

290 
283 
120 
185 

560 
375 

1,800 

1620 

441 

4,300 

..  . 

No.  2 

No.  3 

No.  4 

No.  6 

No.  6 

No.  7 

No.  8 

No.  9 

No.  10 

Willwood: 

No.  1 

No.  2 

DTDIAN  FROJECTS  (See  note,  p.  651.) 
Montana:  Flathead 

Newell* 

2.500 

St.  Marys  Lake  Outlet 

400 

Pablo  31 A  1 

200 

Fort  Peck 

Missouri  River 

625 

Total 

160,092 

» Completed. 

*  Ralston  Reservoir  tunnel  is  a  sluicing  tunnel  for  the  settl 

s  1,703  feet  driven.    Completed  for  first  development  (unlii 

IRRIGABLE  AREA. 


g  basin  of  Corbett  Tunnel. 


Public  land. 

State 
land. 

Indian 
land. 

Private  land. 

State,  project,  and  unit. 

En- 
tered. 

Open. 

With- 
drawn. 

Rail- 
road. 

Other. 

TotaL 

Arizona:  Salt  River 

Aere$. 
16,170 

Aeret. 

AcTei. 

Aeref, 
11,030 

Acres, 

AcTe^. 

Acres, 
164,148 

Acres. 
191,648 

182,648 
9,000 

Oravitv  svstem 

PnmpmR  systern, .......... 

Arisonft-Califomia:  Yuma 

Arizona 

6,600 

44,666 

44,000 

7,166 

7,100 

8,500 

61,900 
61,900 

128,009 
113,000 

<^-allfomia 

6,500 

8,500 

15,000 

18,000 
55,000 

UnitB- 

Oila  Vallev  f  Ariz.') 

5,600 
6,900 
31,600 

1,300 
3,100 
2,700 

11,200 
45,000 
5,700 

Yuma  Vwiey  (Arte.).. . 

MesA  DUTnnihirVAriff'^ . 

40,000 
15,000 

Reaorvaticoi  (Cal.) ...'.. 

6,500 

8,500 

rftliforpte-  OrlMKi 

20,193 
6,772 
U,421 
88,930 
19,340 
3,590 
101,748 
8,500 
4,500 

27,400 

tO,19t 

North  Bide 

6,772 

South  side 

13,421 

Colorado:  Grand  Valley 

Gravity  system 

9,880 
7,350 
2,530 
86,578 
4,000 
2,500 

6,000 

80,190 
16,060 

4,130 
U,674 

1,100 
200 

1,200 

58,00» 

42,750 

Pumpfiig'system 

Colorado:  Unoompahgre  Valley. 

West  Canal  system 

Montrose  and  Delta  Canal 
system 

:::::::::::::::: 

10,250 



169,009 

13.600 

7,aoo 

........ 
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Engineering  data  for  projects  when  comp^^— Continaed. 
IRRIGABLE  AREA-Continued. 


Colorado— Contiiiaed.                1  Acres. 
T/Ontmnhizfir  Canal  syfltcTn .          ^ion 

Acres. 

Acres. 
100 
6,000 
1,574 
2,500 

Acres. 

Acres. 

Acres. 

Acres. 
10,900 
10,400 
23,200 
12.900 
3,948 

172,095 
74,596 

80,000 

17,500 
1,666 
217 
1,449 
10,677 
3,998 
3,1^ 
874 

Sellg  Canal  system 

6,000 

1,226 

6,600 

52 

73,785 

70,085 

Tronfltono  Canal  syste^n .... 

F.fMt  Canal  Hvtftfsh 

Garnet  Canal  system 

Idaho*  Bolflft    

420 

120 

8,700 
5,200 

Present  project  lands 

Vested  water-right  lands, 
including     Pioneer. 
Nampa  -  Meridian ,    and 
New  York  districts 

Proposed   extensions,    in- 
cluding pumping  areas. . . 
Idaho:  Minid<&a 

8,700 
93,8S3 
63,686 
30,137 

300 
1,806 
1,806 

"  '8M 

858 

3,500 
82,147 

5,273 
16,874 

Gravity  system 

Piimpfiig  83^ten^  ....»„,... 

Elansas:  GardoiCity 

Montana:  Huntley.I 

85,800 

23,968 

860 

972 

46,000 

3,339 

9,367 

6,400 

12,614 

6,780 

7,500 

46,434 

10,506 

3,107 

1,881 

119 

1,107 

First    '.'. 

Second 

Third 

Montana:  Milk  River 

85,900 
560 

16,612 
2,940 
2,408 
1.080 
2,300 

9,300 
481 

2,608 
230 

2,700 
12,546 

268 
1,400 
1,440 
6,058 
1,120 
1.520 

740 

1,653 

1,068 
585 

12,514 

6,338 
5,338 

30,666 

106,800 

7,588 
13,905 
14,430 

5,532 
12,845 
54.500 
76,652 

2,666 
14,300 

3,080 
17,726 

4,140 
19,480 
15,260 

36,767 

28,856 
7,911 

74,001 
41,345 
23,295 
18,050 

17,837 
4,124 

11,753 

7,631 
32,656 
26,179 

6,477 
50.725 

Dodson  north 

Dodson  south 

Nelson  Reservoir  north .... 

Nelson  Reservoir  south 

Vandalia  south 

Chinook     

30,000 

Montana:  Sun  River 

2,812 
2,312 

36,078 
570 

Fort  Shaw 

Great  Falls 

SDrinfVallev 

480 
29,988 
5,460 

10,000 
21.228 
4,280 

Greenfields..- 

Greenfields  Lake 

Bentan  Lake 

Muddy  Cre^  Canal 

Montttoa-f^orth  Dakota:  Lower 
Ye1iowfft<m« 

15,992 

8,968 
7,024 

107,005 

81,310 

79,013 

2,297 

167 

167 

1,288 

1.288 

966 

322 

1,698 

386 
1,313 

35,063 
610 
610 

3,839 

2;  856 

983 

Ffnjt  \mit 

K'rtjmfllafVf , 

Nebiaak#Wyomlng:    North 
Platte......  iTTr. 

Interstate  unit 

Nebraska 

Wyoming.. 

Units- 
North  Platte  Canal 
&  Colonization  Co. 

First  lateral  district. 

32,265 

20,556 

28,489 
25,695 
8,542 
17,153 
18,401 

789 
176 
323 

"4,346' 

337 

126 

147 

34,473 

7,191 

27,282 

100,779 

2,128 

1,012 

2,198 
7,176 
3,315 
3.861 
215 

Second  lateral  dia- 
tzict 

Third  lateral  di»- 
trlct 

Fort  Laramie  unit  ....  ... 

Nebraska 

Wyoming             

Nevada:  Truckee^Carson 

Carson) 

4,640 

86.900 

Tnickee  Cuial  district. ..... 

TjAhnntan  Bench 

Churchill  Valley 

Pvramid  T/ake  eTtersion . 

NewlCexioo:  Carlsbad 

166 

10 
156 
240 
300 
300 

923 

83,707 
20,263 
3,444 
9.760 
146,595 
101,955 
44,640 

6,292 
19,658 

First 

Second 

923 

New  Mexico:  Hondo 

New  Mexico-Texas:  Rk>  Grande. 
New  Mexico 

5,143 
5,143 

2,608 
2,602 

360 

Texas ,". .    

360 

Units— 

Palomas  Valley 

574 
256 

119 
1,867 

Rizuxm  Valley 

Acres. 
11,200 
22,400 
26,000 
22,000 
4,000 
255,000 
150,000 


80,000 

25,000 
120,300 
71,840 
48,460 
10,677 
32,905 
28.973 
1,853 
2,079 
820,000 
11,968 
42,492 
24,000 
22,000 
22.540 
97,000 
174,022 
16,322 
15,700 
15,000 
75,000 
15,000 
21,000 
16,000 

60,116 
42,300 
17,816 

289,891 
129,891 
109,222 
20,669 


17,837  • 
39,643 

33,623 

38,788 
100,000 
45,227 
54,773 
206,000 

151,000 
13,800 
7,200 
14,000 
20,000 
24,796 
20,273 
4,523 
10,000 
155,000 
110,000 
45,000 

6,985 
21,781 
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Engineering  data/or  projects  when  completed-— Contiaued. 
IRRIGABLE  ARBA>-ContJni]ftdL 


Public  land. 

State 
land. 

Privttteland. 

State,  project,  and  unit. 

En- 
tered. 

Open. 

With- 
drawn. 

Indian 
land. 

RaO- 
road. 

Other. 

ToteL 

New  Mexloo— Texas— Contd. 
Units-Continued. 

MesiUa  VaOey,   Leas- 
bniv  unit ....  .     .... 

A  era. 

AeT€9. 

Aeret. 
1,014 
3,299 

Aere$. 
279 

337 

Aerea. 

Aerea. 

Aerea. 

35,479 

56,496 
28,670 

24,287 

13,480 
3,430 
1,361 
2,099 
4,000 
2,600 

10,8C7 
7,707 
1,900 
1,200 
2,600 

25,063 
6,262 
3.677 
1,789 
1,537 

Acret. 

36,772 

60,433 
30,090 

26,173 

MeslUa  Valley,   other 
nnits :.  

300 

El  Paso  Valley 

360 

North  Dakota:  North  Dakota 
pumplnp 

30S 

349 
240 

63S 

212 
212 

78 

78 
78 

1,073 

1,006 

91 

14 

501 

BuforS-Trenton 

15,035 
4,060 

First  division 

Extensions 

1,375 

Unner  bottom  division . 

2,600 

Lower  bottom  division. 



4,000 
3,000 

Trenton  Flat 

400 
67 
67 

wmiflton 

54 
54 

320 
320 

11.348 

First  division 

8.148 

West  bottom  division. . 

1,900 

East  bottom  division... 



1,300 
2,M8 

se'soi 

Oklahoma'  I^wton , .  , , . , 

Oregon:  Umatilla 

2.830 

386 
534 
1.249 
349 
155 
167 

713 

4,828 

2.867 
320 

78 
919 
90 

First    

6,968 

Second 

61 

4,850 
3,967 

Third 

Fourth 

1.976 

Fifth 

155 

Sixth  (west  extension) 

Umatilla 

652 


399 

1,002 
1,000 
10.306 
112,611 
107,500 
6,111 

29,615 
8,366 

3,300 
1,150 

150 
4,078 

Future 

1,061 

15.445 

Oregon-California:  Klamath,... 
Oregon 

tt 

62 

30,  U3 

692 
20,431 

23 

142,796 
108,254 
34,543 

29,700 
8,306 
30,100 

Caluomia 

Units- 
First 

62 

Second 

Third 

30,100 

* 

Marginal  lands  (Tule). 

3,400 

13,600 

22,000 

3,780 

32,000 

38,810' 

16,735 

16,237 

5,118 

1,580 

46  600 

3,600 

2,500 

30,600 

30,000 

10,088 

2,018 

6,085 

464 

1,381 

151 

136,684 

107,006 

47,186 
40,803 
19,077 
89,568 

9,484 

7,203 

2,237 

3,400 
13,500 

SandHoDow 

1 

Horsefly 

I 

22,000 
3,730 
32,000 

Pine  Grove 

1 

Additional  units 

South  Dakota:  Belle  Fourche . . 

30,606 
3,235 
8,500 

10,448 
8,513 

3,781 
363 

1,545 
282 

1,691 

19,326 

"3;  666' 

577 

First 

30,010 
38,401 
16,913 
12,366 
80.000 

Second 

2,129 
1  065 

Third 

Fourth 

732 

Utah:  Strawberry  Valley 

Mapleton 



34,000 
30,000 
10' 088 

Lake  Shore 

High  Line 

3,800 



Spanish  Fork 

Washington:  Okanogan 

First ." 

2,018 

6,085 

464 

Second 

Third 

Old  water  rights 

1,381 
151 

Tnwn  of  Okanogan 

Wash'ngton:  Yakima 

4,6i3 
2.604 

2,087 

88 

2,808 
1,158 

828 

146,564 
110,828 

47,186 
43  249 

35,736 

11,103 

Sunnyside  unit 

Vested    watei^rlght 
lands 

Public-notice  lands 

1,526 
1,078 
2,009 

304 

72 

1,633 

36  746 

920 

238 

1,650 

947 

567 

136 

6,326 

Irrigation-district  lands. 

Tieton  unit 

2,087 

304 

99 
1,684 
3847 

03 

64 

19 

•    10 

98,210 

339 

Naches  Ridge,  division 

Cowiche-Yakima,  divi- 
sion2 

53 
278 

8,013 
10,630 
147,366 

Wide  Hollow,  division  3 
W  voming:  Shoshone 

■  1  irst 

15,193 

Second 

1 

14,926 

Third  

1 

2,777 
6.206 

Fourth 

3,563 

Subsequent  units '.,. 



104,700 
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Bngineering  data  for  projects  when  completed — Continued. 
IRRIGABLE  AREA— Continued. 


Public  land. 

State 
land. 

Indian 
land. 

Piivateland. 

State,  project,  and  unit. 

En- 
tered. 

Open. 

With- 
drawn. 

Rafl- 
road. 

Other. 

Total. 

Indian  Projects  (see  note). 
Montana:  Blackfeet 

Aeret. 
11,000 
11,000 

Acre*. 

Acret. 

50,100 

4,320 

13,180 

19,200 

13,000 

400 

7,500 

230 

250 

3,220 

50 

3,200 

220 

290 

40 

Acret. 

Aere9. 
61,400 

4,680 
4,820 
28,800 
20,000 
3.100 

8    no 

1      30 
1      90 
1      SO 
1      50 
1      ,90 
95 
.80 

Acres. 

Acres. 

Acres. 
122,500 
20,000 
18  000 

Cutbank  North 

Cutbank  South 

Two  Medicine 

48' 000 

33,000 

3,500 

152  000 

Badger-Fisher 

jjircn 

"ii'bbo' 

'740 

1,470 

2,830 

100 

3,910 

85 

630 

1  235 

Montana:  Flathead          .... 

47,000 

700 

1,000 

9,500 

TOO 

16,200 

200 

500 

18,200 

9,713 

500 

"■"ioo' 

■"266" 

*"266" 

107 

990 

Jocko 

lolooo 

23,000 
30,000 
14,000 

6  000 

M<|t^<On.      r     ..r 

990 

Poet 

Crow 

Pablo 

Poison 

Big  Arm 



3^000 
20,000 
152  000 

2,610 
28,690 

4,000 
18  930 

Camas    

Montana:  Fort  Peck 

'  180   14      ISO 

80 

Little  Porcupine 

ilO 
2      ilO 

00 
1      130 
7      '70 

Poplar  River 

80 

Big  Porcupine 

Big  Muddy 

Missouri  River 

77! 770 
10  000 

Oalpin  Bottom  pumping. . . 

imfe  River :.....tT:... 

9,713 

107 

iso 

10,000 

10;  000 

''"■ 

Total,  all  projects 

Percent 

629.036 
k).l 

55,130 
L8 

465,438 
i4.9 

114,620  331,470 
3.7       in.fi 

34,205 
1.1 

1,487,873 
47.8 

3,117,802 
li)0.0 
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SUMMABT  OF  EQUIPMENT  AVD  EMPLOTEES. 

Summary  of  equipment  and  employee,  June  SO,  1916, 


state  and  project. 


Ji 

a 

« 

^ 

1 

1 

d 

jg 

;• 

Q 

\^ 

1 


Arizona:  Salt  River 

Arlzooa-Califomia:  Yama 

California:  Orland 

Colorado: 

Grand  Valley 

Uncompahgre  Valley 
Idaho: 
Boise- 

Distritmtionunit. 

Storage  unit 

Minidoka 

Idabo-Wyoming: 

Snake  River  storaf^.. 
Jackson  Lake  enlarge- 
ment  

Kansas:  Garden  City 

Montana: 

Huntley 

Milk  River 

Milk  River,  St.  Mary 

storage 

Sun  River 

Montana-North  Dakota: 

Lower  Yellowstone 

Nebraska-Wyoming: 
North  Platte  (Inter- 
state)  

North    Platte.    Fort 

Laramie  unit 

Nevada:  Truckee-Carson . 
New  Mexico:  Carlsbad... 
New  Mexico-Texas: 

Rio  Grande 

Rio    Grande,     Ele- 
phant Butte  storage 
North    Dakota:    North 

Dakota  inimphig 

Oregon:  umatiUa 

Oregan-Califomia:    Kla- 
math.  

South     Dakota:     Belle 

Foorche 

Utah:  Strawberry  Valley. 
Washington: 

Olomogan. 

Yaklma- 

Storageunit 

Sunnyside  unit.. 

Tletonunit 

Wyoming:  Shoshone. 

INDUN  rBojKCTS  (see 
note,  p.  870). 


Montana: 

Blackfeet... 
Flathead. . . 
Fort  Peck.. 


150 


2      1 


12 


1 
61     5 


6.... 


12 


14 


Id 


4       I 


12 

18. 


21. 
2. 


4. 

10. 


Total,  June  30,1916.     25 


102 


56    01 


14 


265 


562 


112 


71 


103 


78 


45 


80      8 


8     13 


147 
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State  and  project. 

} 

1 

1 

1 

1 

1 

P 

j 

f 

1 

1 

& 

j 

1 

Arlcona:  Bait  River . . 

4 
2 

Kw. 

385 

27 

28 

1 
1 

34 

5 

4 

42 
5 

Kw. 
462 

10 
2 

1,135 

112 

6 

1,500 

112 

1 

1 
2 

.... 

1 

1 

9 

14 
5 

5 

1 

7 

% 

340 
34 

108 

12 

35 

2 
23 

900 

1 
3 

51 

41 

5 

50 
6 

87 
3 
22 

1 
1 

1 

Arizona-Calir  0  r  n  i  a : 
Ynmfi            

f( 

OnlifoTP^:  r»rU^d  . . 

1 

Colorado: 

Grand  VaUey 

Uncompangre 
VaUey 

428 
350 

2 

10 

1 
1 
2 

2 

7 

400 
775 

12 
40 
20 

45 
280 

.... 

4 

3 

Idaho: 
Boise- 
Distribution 
unit 

1 

4 

2 

Storage  unit.. 
lOnidoka. 

1,950 
10 

50 

0 

1 

25 

.... 

Idaho-Wyoming: 
Snake  River  stor- 
aee 

1 

Jacksfin  Lake  en- 
largement   

1 
6 

4 
3 

1 
4 

2 

5 
2 
5 
2 

13 
33 

12 
6 

30 
23 

8 

40 
8 
16 
30 

26 

Kanaas:  Garden  City. 

470 

16 

340 

1 

Montana: 

Huntley 

2 

1 

.... 

10 

30 

204 
49 

31 

94 
33 
26 

2 

1 

16 
9 

3 

17 

21 
61 

Milk  River 

15 
20 

5 

9 
5 

5 

10 

70 

345 
159 

180 

207 

Mflk  River,   St. 
Mary  storage . . . 

2 

1 

3 

8nn  Tfiver. .  T. 

11 

323 

2 

Montana-North    Da- 
kota: Lower  Yellow- 
stone  ^. 

Nebraska-Wyoming: 
North  Platte  (Ci- 
terstate) 

45 

2 

13 

.... 

1 

1 

1 

North  Matte,  Fort 

Nevada:  Truckee-Car- 
son 

1,500 

8 

105 

1 

1 

30 

1 
1 

2 

1 

.... 

1 

New  Mexico: 

Carlsbad 

1 

1 



Hondo. 

New  Mexiro-Texas: 
Rio  Grande 

2 
52 

1 

8 

2,140 

2 

1 

2 

4 

Rio  Grande,  Ele- 
phant     Butte 

storage 

North  Dakota:  North 
Dakota  pump- 
ing:.  

1,180 

1 

10 

3 

Oregon  rumatiUa 

8 

6 
2 
11 

2 
4 

43 

19 

22 

32 

2 

28 

29 
10 
59 

19 
13 

3 
2 

1 

70 
34 
30 

1 
2 

OreKon-California: 

2 

.... 

1 

South  Dakota:  BeUo 
Fourche 

1 
2 
2 
19 

1 

8 

60 

300 

375 

3 

1 
1 

2 

1 

Utah:       Strawberry 
Valley. 

1 

3 

Washington: 

Okanogan 

Yakima- 

Storageunit.. 
Sunnyside 
un«t.. 

374 

282 

6 
126 

2 

8 
26 

16 
60 
19 

8 

1 
4 

1 

176 

20 

48 
40 

1 

3 

.... 

1 

1 

.... 

6 

Tletonunit  .. 



Wyoming:  Shoshone.. 

INDUN  PROJECTS 

(see  note,  p.  079). 

Montana: 

Blackfeet 

5 

1 

5 

1 

1 

1 

1 
1 

3 

Flathead 

1 

40 

2 

1 

Fort  Peck.  ..    . 

Total,  June  30, 
1916 

50 

7,093 

238 

7,016 

16 

122 

1,090 

107 

4,053 

18 

10 

6 

25 

1,111 

15 

11 

Ti 
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Summary  of  equipment  and 

employees^ 

June  SO 

/9i6— Continued 

• 

state  and  project. 

1 

Pi 

1 

! 

1 

p$ 

1 

1 

1 

1 

1 

1 

1 

00 

1 

1 

1 
1 

1 

i 

1 

J 
1 

Arizona:  Salt  River 

22 
2 

.... 

1 
1 

3 

.... 
2 

1 
3 

41 

34 

8 

11 
14 

37 

1 
7 

35 
41 

7 

8 
15 

1 
2 

116 
106 
10 

34 
21 

74 

137 

25 

8 

44 

100 

104 

1 
2 

76 

4 
13 
3 

33 
23 

14 

:: 

20 

7 

13 
3 

6 

7 

11 

73 

7 
3 

11 

10 
2 

1 

15 

Arizona^^llfomia:  Yuma... 
California:  Orland 

.... 

1 

2 

1 

4 

8 

Colorado: 

Grand  Valley 

1 
2 

4 

1 

Uncampahgre  Valley . . . 

2 

Idaho: 
Boise— 

Distribution  unit... 

1 
1 

17 

Storage  unit 

10 
11 

2 

1 
1 

.... 

irinMnlra 

2 

6 

11 
5 

2 

Idaho-Wyoming: 

Snake  River  storage 

Jackscn  Lake  enlarge- 
ment   

"3 

8 
10 

34 
0 

12 

23 

4 
8 

6 

9 

12 

20 

.... 

4 

Kansas:  Garden  City 

31 

Montana: 

Huntley 

1 
2 

1 

1 

1 

1 

1 
1 

"*3 

1 
1 

3 

1 

7 
12 

5 
17 

6 
25 

2 
16 

34 
9 

13 

27 

6 
35 

6 

60 
12 

42 
52 

49 

75 

8 
12 

35 

10 
17 

14 

2 

4 

18 
14 

8 
6 

1 

mik  River 

5 

8 
7 

7 

12       2 

Milk  River,  St.  Mary 
storage 

.... 

2 
1 

1 
1 

30 
10 

4 
7 

J    . 

Sun  River 

8 

4 

31 

7 
14 

11 

Montana  -  North   Dakota: 

4 

Nebraska- Wyoming: 

North    Platte    (Inter- 
state)  

16 

North  Platte,  Fort  Lar- 

7 

Nevada:  Truckee-Carson... 

31 

5 

1 

8 
20 

8 
25 

1 

9 
15 

9 
2 

6 

New  Mexico: 

— 

1 



Hondo 

1 
6 

1 

1 
3 
6 

16 
8 

1 

5 
5 
2 
17 

1 
11 
9 

1 

New  Mexico-Texas: 

Rio  Grande 

1 

2 

4 

2 

2 
11 
25 

18 
8 

4 

8 
12 

10 

2 
3 

8 

eo 

40 

30 
15 

14 

28 

4 

6 

33 

28 

56 

7 

9 

Rio  Grande,  Elephant 
Butte  storage 

4 

9 

.... 

1 

1 

7 

1 
7 
13 

6 

1 

1 

North  Dakota:  North  Da- 
kota pumping 

2 

19 
22 

6 
6 

.] 

4 
19 

5 
3 

4 

1? 

17 

1 

25 
21 

3 
22 

24 

8 

8 

24 
11 

1 
12 

17 
18 
6 

3 

Oregon-California:  Klamath 

2 

.... 

• 

1 

9 

South    Dakota:  Belle 
Foiirche 

1 

13 
2 

10 

Utah:  Strawberry  Valley... 

1 
1 

4 
1 
14 

3 

Washington: 

Okanogan 

2 
2 

3 

YaWma-^ 

Storage  unit 

1 

2 

2 

29 

20 

4 
1 

4 
2 

TiAfinn  unit   .    , 

1 
2 

1 
1 
1 

1 

3 

1 
.... 

25 

7 

INDIAN  PBO/ECTS 

(see  note,  p.  679). 

Montana: 

Blackfeet 

7 
14 

4 

1 

Flathead        

.... 

2 

61 
103 

11 
3 

.... 

1 

9 

Fort  Peck 

3 

Total,June30,1916.... 

« 

31 

468 

421 

16 

8 

^ 

1,184 

451 

77 

3 

13 

7 

i« 

197 

287  192 
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Summary  of  equipment  and  employees,  June  SO,  1916 — Continued. 


State  and  project. 


Namber  of  employees,  1916. 


Average,  Tana&ry  to  Jime. 


Oovenunent  force. 


Maxhnnm,  January  to  Tune. 


Oovemment  force. 


I 


Arixona:  Salt  River 
ArizoDa-Califomia:  Yuma 

Callfomia:  Orland 

Colorado: 

Grand  Valley 

Uncompaligre  Valley. 
Idaho: 

Boise— 

Distribution  unit 
Storage  unit 

Minidoka 

Idaho- Wyoming:  Jackson 

Lake  enlargement 

Kansas:  Garden  City 

Montana: 


Huntley. 


Milk 

Milk  River,  St.  Mary 

storage 

Son  River , 

Montana^North  DsOcota: 

Lower  Yellowstone 

Nebraska- Wyoming: 
North  Platte  (Inter- 

sUte) , 

North   Platte.   Fort 

Laramie  umt 

Nevada:  Truckee-Carson, 
New  Mexico: 

Carlsbad , 

Hcndo , 

New  Mexico-Texas: 

Rio  Grande , 

Rio    Grande,     Ele- 
^lant  Butte  storage 
North  I)akota:  North  Da- 
kota pumping 

Oklahoma:  Xawton 

Oregon:  Umatilla 

Oregon-California:    Kla- 
math  

South     Dakota:     BeUe 

Fourche 

Utah:  Strawberry  Valley. 
Washington: 

Okanogan 

Yakima— 

Storage  unit. .... . 

Sunnysldeunit .. 

Tietonnnit 

Wyombig:  Shoshone.:... 
Wadkington  and  other 


niDIAN  PBOnECTS 

(see  note). 
Montana: 

Blackfeet 

Flathead 

Fort  Peck 


130 
79 
9 

25 
41 


13 

13 

9 
1 
9 


4 
2 
18 

28 

21 
18 


248 
445 
37 

148 
90 


172 

107 

I 

140 
14 

00 
68 

8 

64 

U 
20 

128 
3 

200 

260 

11 

1 

100 

130 

46 
20 


31 


398 
637 
51 

186 
144 


354 

35 

264 

131 

1 

165 

37 

84 
113 

17 


102 

32 
51 

143 

4 

241 

317 

17 
4 

127 

164 

74 
46 


4      40      48 


20  167 

36  79 

12  10 

28  111 


197 
123 
26 
153 


2      12     210 


18 
96 
26 


70 


71 


1 
127 


42 


103 


637 
61 


236 
214 


354 
35 
264 

131 

1 

165 
108 

84 
181 

17 


103 


159 
51 


30 
60 


136 
30 
121 


152 


5.... 


241 
317 

17 

4 
127 

168 

89 
46 


197 
123 
25 
195 


18 
199 
26 


Total, June  30, 1916.  507    9483,2804,786    671 


6,306  537 


13 

14 

2 
1 
10 

6 

8 
8 

4 

11 


15 
2101  196 


19 
26 

12 

1 

30 

64 

6 
2 
26 

46 

33 
26 


47 
44 
16 
44 


16      39 


311 
650 
69 

248 
386 


910 
43 
203 

160 
1 


148 
166 


116 


164 
6 


363 


12 

I 

176 

266 

66 
80 

75 

641 

340 

15 

181 

12 


463 
760 
86 

291 
409 


1,082 

75 

476 

188 

I 

267 
60 

188 


12 


90 
90 


179 


110 


201 

60 
64 

179 
6 

406 

860 

20 

4 
2U 

818 

107 
113 

86 

699 
393 
33 
240 

210 


60 
141 
71 


3 
242 


16 
20 


463 
750 

97 

881 


1,082 

76 
476 

188 

1 

267 


188 


204 


196 

7 

406 

36C 

20 

4 

211 

334 

127 
113 


411 
287 
85 

272 
183 


82.16 
200 
2.60 

2.60 
2.60 


384 

25 

316 

168 

1 

119 
195 

171 
286 

82 


166 
214 


161 

7 

201 
231 

15 

4 
179 

331 

89 

46 


66 


286      224 
210      210 


2.40 
2.60 
2.25 

2.50 
2.40 

2:26 
2.80 

2.60 
2.50 

2.26 


2.40 

2.30 
2.50 

L76 
L76 

L68 

L72 

2.60 
2.00 
2.40 

2.60 

2.62 
2.87 

2L20 

2.60 
2.20 
2.40 
2.40 


143 


284 
71 


23 
187 
64 


2.50 
2.65 
2.60 


1,206 


6,607  8,679     960  9,648  6,062  2.8S 


N0TE.-The  Indian  projects  are  separately  daasffled 

of  the  redamation  law,  but  in  each  case  t ^"^ "'—  ' ' 

tlon  for  the  Indian  OiBoa. 


_  because  they  are  not  constmcted  under  the  terms 
by  tpedal  statute  in  connection  with  the  appropria- 
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Arizona,  SaU  River.— Boat  is  a  laanoh.  Narrow-gauge  carv  are  ore  cars.  Pumps  are  hand  and  powm 
pumps  of  various  sizes. 

AihmMr California,  Yuma.— In  addition,  one  gasoline  motor  oar.  Other  carts  are  road  carta.  Bead 
grader  is  a  ditoh  grader.    Pumps  are  of  various  sizes. 

OaUfomiaf  Or2and.— Narrow-gauge  cars  are  SM-inch. 

Colorado,  Grand  Valley.— Pumps  include  two  4-inch,  one  &-inch,  two  lO-taich,  one  124nch,  one  4  by  6  faidi 
triplex,  and  one  5  by  8  inch  tnplex.  In  addition,  3  wat«r  tanks.  Wages:  Gontraotora,  $XS&i  United 
States,  12.50  per  day.    Contractors  also  have  140  horses  and  mules,  37  plows,  58  scrapers,  and  32  wagons. 

Idaho,  Boiae  {distribution  unU).—lxi  addition,  3  hand  concrete  mixers,  1  ditcher,  1  sawmill  ontfit,  9  tongue 
scrapers,  and  1  easollne  speeder.  Other  excavators  are  electric  One  motor,  1  motorcycle,  and  1  light 
freiuit  wagon  sold  since  last  report. 

Idaho,  Boise  (storage  unit).— In  addition,  1  ice  plant,  1  sawmlU,  and  1  cement  nlaat.  Graders  are  Bagley 
graders.  Pumps  comprise  5  duplex  steam,  one  4-inch,  three  8-inch,  and  one  12-moh.  Two  oars,  1  air  Onll, 
24  motors,  and  3  pumps  sold  or  transferred. 

.     Idaho,  Minidoka.— The  dredge  is  a  gasoline  dredge.    Pumps  are  two  3-lnoh  oentriftigal,  fl'v«  10-lndi  cen- 
trifugal, three  4-inch,  and  one  8-inch  sand  pump. 

Idaho-  Wyoming,  Snake  River  storage.-Tn  addition.  1  disk  harrow,  14  steel  ofl  barrels,  and  2  ranges. 

Idaho-  Wyoming,  Jackson  Lake  enlaraement.—ln  addition,  1  tongue  scraper.  Three  aJack-Une  oableways 
include  two  ao-horsepower  hoists  and  one  30-horsepower  hoist,  with  boilers  and  two  extra  2Miorsepower 
boilers.  The  concrete  mixer  is  equipped  with  engine  and  boiler.  The  following  equipment  is  Jnetoded 
with  the  dredge:  One  0-inch  stage  pump  direct  connected  to  25-horsepow«r  engine,  one  20^or9epower 


hoist  without  boiler,  one  15-horsejpower  cutting-bar  engine,  six  40-horsepower  boilers,  one  2Q-hor9epower 
boiler.  3  boiler-feed  pumps,  one  12-mch  dredging  pump  direct  connected  to  aoo-horsepower  engine,  1  stifl-leg 
derrick. 

MorOana,  Flathead  (Indian).— Csxts  include  7  concrete  carts.  Drill  is  a  steam  drill.  Pumps  are  1,  each, 
diaphragm,  2^  by  4  inch  power,  and  3  by  2  by  4  inch  duplex  steam.  Contractors  also  have  large  equipment, 
including  94  horses  and  mules,  67  scrapers,  and  33  wagons. 

Montana,  Fort  Peck.— The  pumps  are  two  3-inch  and  two  3-incfa. 

Montana,  HuiUley.— The  other  excavator  is  an  Austin  excavator.  The  pomps  are  one  &-lncb  and  6  of 
various  sizes. 

Montana,  MiUt  River.— The  pumps  are  2  over  6-inch,  four  3  to  6  inch,  and  6  under  S-inoh.  Contraotoci 
have  large  equipment,  including  265  horses  and  mules,  84  scrapers,  and  57  wagons. 

MoTttana,  Sun  River.— TYie  boat  is  a  rowboat.  The  pumps  are  three  3  by  4  mch  triplex,  one  4  by  6  Indi 
triplex,  one  3  by  6  inch  duplex,  one  5i  by  3§  by  5  inch  duplex,  three  6  by  4  by  6  inch  duplex,  two  7  by  6 
by  10  inch  duplex,  1,  each.  2-inch.  3-inch,  4-inch,  and  8-indi  centrifugal  discharge,  and  two  10-inch  cen- 
trifugal discharge.  In  addition,  2  boiler  trucks.  Contractors  also  have  large  equipment,  inchiding  100 
horses  and  mules,  41  scrapers,  and  43  wagons. 

MoTUana- North  Dakota,  Lower  Yellowstone.— Pumps  are  one  12-inoh,  three  3-fnoh,  and  2  lift  and  tank. 

Nebraska- Wyoming,  North  Platte  (Interstatey-ln  addition,  1  cesspool  wi^on. 

Nebraska- Wifoming,  North  Platte  (Fort  Laramie  unit).— Contractors  also  have  large  eqaipment,  indod- 
ng  171  horses  and  mules,  69  scrapers,  and  49  wagons. 

1  Nevada,  Truckee-Carson.-ln  addition,  3  back-up  scrapers  and  1  track  speeder.  Pomps  are  of  miscel- 
laneous sizes.    The  35  scrapers  are  fresnos  and  Stockton.    The  shovel  is  electric. 

New  Mexico,  Carlsbad.— The  other  excavator  is  an  Austin  trench  excavator.  The  ixmips  are  two  6  to  7 
horsepower,  one  3-inch  suction,  and  two  4-inch  suction. 

New  Mexico,  Hondo.—The  pump  is  a  3-inch  cylinder. 

New  Mexico-  Texas,  Rio  Grande.— The  boat  is  a  rowboat.    Car  is  a  push  car. 

New  Mexico-  Texas,  Elephant  Butte  storage.— In  addition,  1  cement  gun,  2  <diannelers,  2  drill  sharpeners, 
1  grouting  machine,  1  motor  car,  114  skips,  and  one  7-ton  machinery  wagon.  The  pumps  are  of  various 
sizes  and  classes. 

North  Dakota,  North  Dakota  pumping.— The  boats  are  pumping  barges.    Narrow-gauge  cars  are  coal  cara 

Oregon,  l/^molilZa.— Nairow-gauRe  car  is  a  flat  car.  Pumps  are  1  sewer,  3  pitcher,  two  4  by  6  inch  dopleXf 
six  3  by  2  by  4  inch  duplex,  1,  each,  4-inch,  5-inch,  and  15-xnch  oentrifugal,  2  Red  Jacket,  and  3  force. 

Oregoi^OaUfomia.KtarMith.— Pumps  are  one  &-inch,  four  3-indi,  and  17  under  3-indL 

South  Dakota,  BeUe  Fourehe.— Pumps  are  1,  each,  2i-inch,  3-inch,  and  4-inch,  and  two  Mnoh.  Ood- 
tractors'  equipment  includes  34  horses  and  mules  and  10  scrapers. 

Utah,  Strawberry  Visiley.— The  other  carts  and  concrete  carts. 

Washington,  Okanogan.— DriWs  are  steam  drills.  Pile  drivers  are  hammers.  Pomps  are  two  3,700  gal- 
lons, 1  No.  2  diaphragm,  and  one  5-inch  piston. 

Washington,  Yakima  storage.— BodXs  are  2  la  inches  and  6  rowboats. 

Washington,  Yakima,  Sunnyside.—Can  are  ore  cars.  Pumps  are  one  4  by  6  inch  duplex,  one  64DCb 
oentrifugal,  one  4-mch  centrifugal,  3  No.  3  diaphragm,  and  3  tank  pumps.  In  addition,  1  champion  mowing 
machine,  1  spring-tooth  harrow,  1  disk  harrow,  one  33-inch  crescent  band-saw  outfit,  3  sets  m  pipe  stock, 
and  dies,  2  tnplex  chain  hoists,  1  power  grinder  with  emery  wheel,  and  one  12-mch  by  8-foot  engine  latlus 

Washington,  YakimUf  Tieton.— in  addition,  one  1  Hon  motor  truck.  Pumps  are  two  34nofa,  one  ^^noli. 
and  one  4-inch. 

Wyoming,  Shoshone.— In  addition,  1  cement  gon  and  4  rock  drills.   Cars  are  30>indi. 
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58,023.13 


FIHAHCIAL  STATEKEHTS. 

ASSETS,  LTABTLTTIBS,  BESBBVBS,  AND  OAPTTAL. 

AuetMt  liahiWiett  reserva,  and  capitaly  Salt  River  projecly  to  June  SO,  1916. 

ASSETS. 

Cash: 

Gash  in  spedal  deposit  account $2, 301. 22 

Inventory  of  stock  on  hand : 

SV>res  issued  and  not  used $905. 92 

Storehouse  stock 83,620.47 

Cement 11,092,36 

Stnictural  iron  and  steel 11, 377. 39 

Lumber 4, 887. 76 

Explosives 469.90 

Forage  in  stock 1,382.69 

Fuel 1,180.87 

Goods  in  transit 1, 827. 30 

Freight  and  handling  on  inventory  property *  26. 63 

116, 718. 03 

Accounts  receivable: 

Uncollected  rentals  of  power  and  light 35, 112. 55 

Uncollected  rentals  of  irrigation  water -. 8, 758. 22 

Other  uncollected  items  unclassified 13, 890. 40 

Unadjusted  transfers  to  other  projects 261. 87 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date $11,765,760.34 

Gross  operation  and  maintenance 

cost  during  construction 1, 928, 935. 65 

Gross  cost  of  producing  commercial 

power  during  construction 539, 970. 64 

Plant  accounts 44, 910. 72 

14, 279, 577. 36 

Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 15, 783. 88 

Rentals  of  grazing  and  farming 

lands 19, 107. 14 

Rentals  of  power  and  light 845, 395. 58 

Rertals  of  irrigation  water 1, 638, 665. 58 

Contractors'  freight  refunds 19, 269. 63 

Forfeitures  by  defaulting  bid- 
ders and  contractors  .'. 7, 816. 30 

Other  revonues,  unclassified ...  56, 941. 58 

Less  cost  adjustments — 

Profi  t  on  mess  house  operations .  18, 254 .  76 
Profit  on  mercantile  store  oper- 
ations   2, 609. 37 

Loss  on  hospital  operations 276. 11 

Plant  accounts 320, 484. 56 

Total  deductions 2, 944, 052. 27 

Net  cost  of  construction  of  project  to  date 11, 335, 526. 08 

Total  assets 11,512,567.46 
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UABILXTIESi  RESERVES,  AND  pAFTTAL. 

Accounts  payable : 

Unpaid  labor 123,784.13 

Unpaid  purchases 9, 576. 31 

Unpaid  freight  and  express  charges .  12, 491. 96 

Unpaid  passenger  fares 283.66 

Unpaid  agreements  to  purchase  real 

property 1, 622. 96 

Guaranteed  and  special  deposits. .. .  2, 301. 22 

$50,060.23 

Other  unpaid  items  unclassified 145, 351.  f 


$195,411.86 
Reserves  for  repayment  to  reclamation  fund  of  cost  of  project: 

Construction  charges  paid  in  advance  by  water-right  applicants. . .        867|  046. 37 
Capital  investment: 

Disbursement  vouchers $13, 259, 185. 45 

Transfer    vouchers   received    from 

other  projects 426,106.93 

$13, 685, 292. 38 

Collections 3,170,691.15 

Transfer    vouchers    issued    to 
other  projects 64, 492. 00 

Net  investment 3,235,183.15 

10,450,109.23 

Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 11, 512, 567. 46 

Aisets,  liabilitieSt  reserves^  and  capital,  Yuina  projcety  to  June  SO,  1916. 

ASSETS. 

Cash: 

Cash  in  special  deposit  account $363. 81 

Inventory  of  stock  on  nand : 

Storehouse  stock $33, 304.  48 

Cement 618.05 

Lumber 2,384.39 

Forage  in  stock .• 1, 370. 05 

Fuel 38.65 

Freight  and  handling  on  inventory  property 1, 169. 74 


Accounts  receivable : 

Construction  char^  due  and  uncollected  from 

water-ri^ht  applicants 131, 608. 18 

Construction  char;^  unaccrued  on  contracts  with 

water-right  applicants 326, 090. 54 

Operation  and  maintenance  charges  due  and  uncol- 
lected from  water-ri^ht  applicants 9, 777. 77 

Uncollected  rentals  of  irrigation  water 5, 469. 00 

Uncollected  freight  refunds .25 

Other  uncollected  items  unclassified 218. 15 

Unadjusted  transfers  to  other  projects 2, 358. 79 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date $7,880,563.09 

Gross  operation  and  maintenance 

cost  during  construction 572, 234. 76 

Plant  accounts 209,404.98 


38,885.36 


475,522.74 


Less  revenues  earned  during  con- 
struction- 
Rentals  of  buildings 4,223.73 

Rentals  of  irrigation  water 279, 440. 50 

Contractors'  freight  refunds. ...  18, 506. 11 

Other  revenues,  unclassified. . .  6. 25 


8,662,202.83 
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Construction  work  in  proceas — Conli  lued. 
Less  cost  adjustments — 

Profit  on  mess-house  operations.  |864. 66 
Profit  on  mercantile  store  opera- 
tions    66, 451 .  66 

Profit  on  hospital  operations ...  2, 063. 47 

Profit  on  railroad  operations S,  849. 73 

Total  deductions $367,706.64 


Net  cost  of  construction  of  project  to  date $8, 294, 496. 19 

Deferred  operation  and  maintenance  charges 121,  &54.91 

Total  assets 8,930,823.01 

U ABILITIES,  RESERVES,  AND  CAPITAL. 

Accounts  payahle : 

Unpaid  labor $25,310.13 

Unpaid  purchases 13, 758. 45 

Unpaid  freight  and  express  charges 20, 174. 89 

Unpaid  passenger  fares 568.32 


Unredeemed  coupon  books 383. 50 


jpoi 
»alt 


Unredeemed  meal  tickets 2, 826. 35 

Reserves  for  repayment  to  reclamation  fund  of  cost  of 
project: 

Value  of  construction  contracts  with  water-right 

applicants 727, 697 .  96 

Construction  charges  paid  and  forfeited  by  water- 
right  applicants 754. 00 

Penalties  paid  on  construction  charges  by  water- 
right  applicants 99.49 

Capi  tal  investment : 

Disbursement  vouchers $8, 728, 685. 97 

Transfer    vouchers    received    from 
other  projects 257, 617. 45 


63,021.64 


728,551.45 


8,986,303.42 


Collections 1        752, 391. 47 

Transfer    vouchers    issued    to 
other  projects 94, 662. 03 


847,053.50 

Net  investment ,8, 139, 249. 92 

Total  liabilities,  reserves,  and  capital  invest- 
ments of  the  Government 8, 930.  823.01 

Operating  expenses  and  revenues,  Yuma  project^  to  June  90, 1916, 

EXPENSES. 

Canal  system: 

Operation $5,822.98 

Iiudntenance 39, 249. 25 


Lateral  system: 

Operation 40,201  96 

Maintenance 93,593.91 

Drainage  system: 

Operation 6.280.30 

Maintenance 6,977.36 


$45,072.23 

133,796.87 

13,257.66 
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Undifltributed  expenses: 

Operation $1,137.88 

Iteintenance 3,076.51 


$4,214.39 


Total 196,340.16 

REVENUES. 

Operation  and  maintenance  charges  accrued  on  coptracts  with  water- 
right  applicants 70, 657. 54 

Operation  and  maintenance  charges  paid  and  forfeited  by  water-right 

applicants 251.00 

Discount  allowed  on  operation  and  maintenance  charges  accrued  on 

contracts  with  water-ri^ht  applicants  (contra) 40. 44 

Rental  of  land  and  bulldinj^  auring  operating  period 3,049. 14 

Rental  of  grazing  and  farming  lands  during  operating  period 864. 00 

Rental  of  telephone  and  tolls  during  operating  period 4. 00 

Deferred  operation  and  maintenance  charges  (carried  to  debit  side  of 
assets,  liabilities,  reserves,  and  capital  statement) 121, 554. 91 

Total.... 196,340.15 

Assets,  liahilitieSf  reserveSf  and  oapitalf  Orland  projectf  to  June  SO,  1916. 

ASSETS. 

Inventory  of  stock  on  hand: 

Storehouse  stock $778.76 

Cement 1,495.95 

Structural  iron  and  steel 158. 24 

Lumber 298.04 

Explosives 209.67 

Forage 3L  97 

Fuel 151.87 

Products  of  local  operations 304.  24 

Freight  and  handling  on  inventory  property 136.  48 


Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date $876,  396.  31 

Gross  operation  and   maintenance 

cost  during  construction 99,154.23 

Plant  accounts 987.94 


$3,666.12 


976, 638. 46 


Less  revenues  earned  during  con- 
struction— 

Rental  of  buildings 984. 00 

Rental  of  grazing  and  farming 
lands 3,217.0e 

Rental  of  Irrigation  water 95, 818.  60 

Contractors'  freight  refunds 1, 829.  82 

Forfeitures  by  defaulting  bid- 
ders and  contractors 2, 115. 00 

Other  revenues,  unclassified. . .  1, 787.  51 

Less  cost  adjustments — 

Profit  on  mess-house  operations .  14.  97 

Profit  on  hospital  operations. . .  703.  33 

Total  deductions 106, 470. 23 


Net  cost  of  construction  of  project  to  date 870, 068. 25 

Total  asseU 873, 63a  37 
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LIABILITIES,  RESERVES,  AND  CAPITAL. 

Accounts  payable: 

Unpaid  labor $2,614.19 

Unpaid  purchases 874.50 

Unpaid  might  and  express  charges 714. 14 

•     Unpaid  passenger  fares 1.00 

Unpaid  agreements  to  purchase  real  property 5. 00 

Unredeemed  meal  tickets 48. 00 


Capital  investment: 

Disbursement  vouchers |936, 399.  75 

Appropriation  transfer  vouchers  re- 
ceived   4,409.01 

Transfer  vouchers  received  from 
other  proj  ects 44, 383. 63 


H 150. 83 


Collections 110,572.48 

Transfer    vouchers    issued    to 
other  projects 5, 143.  37 


985, 192. 39 


115, 715.  85 


Net  investment. 


9, 476. 54 


Cash: 


Total   liabilities,  reserves,  and  capital  investments  of  the 
Government 873, 633.  37 

Assets,  liabilities,  reserves,  and  capital,  Qrand  Valley  project,  to  June  SO,  1916, 

ASSETS. 


In  other  employees'  hands,  awaiting 

transfer  to  special  fiscal  agents 

Cash  in  special  deposit  account 


$0.25 
2ia72 


Inventory  of  stock  on  hand: 

Stores  issued  and  not  used 

Storehouse  stock 

Cement 

Structural  iron  and  steel 

Lumber 

Explosives 

Forage  in  stock 

Fuel 

Goods  in  transit 

Freight  and  handling  on  inventory  property 

Accounts  receivable: 

Uncollected  rentals  of  grazing  and  farming  lands. . . 
Construction  work  contracted: 

Unearned  value  of  construction  work  contracted.. 

Estimated  engineering  expenses  on  construction 
work  contracted 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date $2, 805, 4n.  93 

Gross  operation  and   maintenance 

cost  during  construction 4, 650. 40 

Plant  accounts 14,476.90 


$218.97 


48.37 

25,020.96 

387.64 

174.85 

15, 616.  72 

102.25 

1, 403. 38 

89.68 

637.  97 

531.  58 


25, 330.  60 
1,200.00 


44,013.40 
20.00 


26, 530. 60 


Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 1,327.86 

Rentals  of  grazing  and  fanning 

lands 1,47L74 

Rentals  of  power  and  light....  259. 92 


2, 824, 539. 23 
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Constiuctioii  work  in  proceesh-Contd. 
Less  revenues  earned  during  con- 
struction— Continued . 

Rentals  of  irrigation  water |1, 187. 80 

Rentals  of  telephones  and  tolls.  15.  66 
Forfeitures  by  defaulting  bid- 
ders and  contractors 280. 00 

Other  revenues,  unclassified. . .  4. 60 

Less  cost  adjustments — 

Profit  on  mess-house  operations.  10, 667.  23 
Profit  on  mercantile-store  oper- 
ations   1, 208. 05 

Profit  on  hospital  operations. . .  3, 196.  74 

Total  deductions $19, 569.  49 

Net  cost  of  construction  of  project  to  date $2, 804, 969.  74 

Total  assets 2,875,752.71 

UABILmES,    RESERVES,   AND  CAPrTAL. 

Accounts  payable: 

Unpaid  progress  earnings  iinder  construction  con- 
tracts   $11,23L00 

Unpaid  contract  holdbacks 3, 713.  75 

Unpaid  labor 12, 100.  25 

Unpaid  purchases 11,  888. 17 

Unpaid  freight  and  express  charges 16, 472.  89 

Unpaid  passenger  fares 21.40 

Unpaid  agreements  to  purchase  real  property 540. 00 

Guarantee  and  special  deposits 218.  72 

Other  unpaid  items  unclassified 138.  25 

Contingent  obligations: 

Unearned  value  of  construction  work  contracted. .  25, 330. 60 

Estimated  engineering  expenses  on  construction 
work  contracted 1,200.00 


Capital  investment: 

Disbursement  vouchers $2, 684,  252.  92 

Transfer   vouchers   received    from 
other  projects 127, 020.  98 

Collections 14, 335. 03 

Transfer    vouchers    issued    to 
other  projects 4, 041. 19 


56,324.43 


26,530.60 


2, 811, 273.  90 


18, 376.  22 


Net  investment 2, 792, 897. 68 


Total  liabilities,  reserves,  and  capital  investmeDts  of  the 
Government 2,875,752.71 

AisetSf  liabilities,  reserves,  and  capital,  Unoompahgre  project,  to  June  SO,  1916, 

ASSETS. 

Inventory  of  stock  on  hand: 

Storehouse  stock $21, 636. 14 

Cement 2,543.07 

Lumber 4, 403.  90 

Explosives 53  1 1 

Forage  in  stock 524.  69 

Fuel 37a  34 

Freight  and  handling  on  inventory  property '  559. 51 

$28,  979.  74 


1  Deduct. 
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Accounts  receivable: 

Other  uncollected  items  unclassified |1, 187.  70 

Unadjusted  transfers  to  other  projects 670. 86 


$1, 85a  66 


Construction  work  contracted: 

Unearned  value  of  construction  work  contracted 76&80 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date $5,973,504.34 

Gross  operation  and  maintenance 

cost  during  construction p . . . .        505, 547. 09 

Plant  accounts 4,588.60 

6,483,640.03 

Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 18,390.98 

Rentals  of  irrigation  water 369, 74L  51 

Contractors'  freight  refunds 2, 646.  66 

Other  revenues,  unclassified ...  5. 00 
Less  cost  adjustments- 
Profit  on  mess-house  operations .           7, 575. 31 
Profit  on  mercantile-store  oper- 
ations      X    20,419.44 

Profit  on  hospital  operations. . .  3, 228. 68 

Total  deductions 422, 007.  58 


Net  cost  of  construction  of  project  to  date 6,061,632.45 

Total  assets 6,093,239.05 

LIABILrriES,   RESERVES,   AND  CAPrTAL. 

Accounts  payable: 

Unpaid  progress  earnings  under  construction  con- 
tracts   12,649,66 

Unpaid  contract  holdbacks 4,939.32 

Unpaid  labor 12,317.90 

Unpaid  purchases 744.  97 

Unpaid  freight  and  express  charges 6, 684.  85 

Unpaid  passenger  fares 13.  20 

Unpaid  agreements  to  purchase  real  property 1, 675. 00 

Unredeemed  coupon  books 408.35 

Unredeemed  meal  tickets 53.  75 

Other  unpaid  items  unclassified  (water  rights) 9,  213. 68 

38, 700. 67 

Contingent  obligations: 

Unearned  value  of  construction  work  contracted 768. 30 

Capital  investment: 

Disbursement  vouchers $6, 424, 435.  66 

Appropriation  transfer. 18, 173.  74 


TnuQsfer   vouchers    received    from 
other  projects 141,018.59 

Less — 

Collections 496,579.60 

Appropriation  transfer 550.  51 

Tnuisfer    vouchers    issued    to 
other  projects 32,727.80 


6, 583, 627. 99 


529, 857. 91 


Net  investment 6, 053, 770. 08 

Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 6,093,239.05 
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AueU,  liohiUtiUy  reserves,  and  capital,  Boise  project,  to  June  SO,  1916. 


Cash: 


ASSETS. 


In  other  employees*  hands,  awaiting  transfer  to 

special  fiscal  agents , . . 

Cash  in  special  deposit  account 


112.90 
70.00 


Inventory  of  stock  on  hand: 

Storehouse  stock 

Cement 

Structural  iron  and  steel 

Lumber 

Explosives.  ^ 

Forage  in  stock 

Fuel 

Goods  in  transit 

Products  of  local  operations 

Freight  and  handling  on  inventory  property. 

Accounts  receivable: 

Uncollected  rentals  of  irrigation  water 

Other  uncollected  items  unclassified 

Unadjusted  transfera  to  other  projects 


37,963.81 

8,779.77 

3,543.10 

10,486.38 

1, 373. 8S 

761.20 

825.77 

7,095.72 

934.14 

6,619.78 


19,685.65 

6,472.36 

296.00 


Construction  work  contracted: 

Unearned  value  of  construction  work  contracted  . . . 
Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date 111,260,261.67 

Gross  operation  and  maintenance 

cost  durine  construction 747, 916. 72 

Gross  cost  of  producing  commercial 

power  during  construction 27, 540. 14 

Plant  accounts 90,972.37 


Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 25,807.32 

Rentals  of  grazing  and  fanning 
lands 12.532.61 

Rentals  of  pow^  and  light 50, 312. 46 

Rentals  of  irrigation  water 378, 721. 99 

Contractors'  freight  refunds 13, 082. 53 

Forfeitures  by  defaulting  bid- 
ders and  contractors 24, 197. 92 

Other  revenues,  unclassified ...  27, 242. 38 

Less  cost  adjustments — 

Profit  on  mess-house  operations.  57, 494. 07 

Profit  on  mercantile-store  oper- 
ations    45, 000. 06 

Loss  on  hospital  ox>erations '6, 248. 26 


12,126,690.90 


Total  deductions. 


628,143.08 


182.90 


78,383.56 

26,  354. 01 
4,600.00 


Net  cost  of  construction  of  project  to  date 11, 498, 547. 82 

Total  assets 11,607,968.28 

UABIUTIBS,    RESERVES,   AND  CAPITAL. 

Accoimts  payable: 

Unpaid  labor $25,705.62 

Unpaid  purchases 29,535.30 

Unpaid  feightand  express  charges 20,315.09 

Unpaid  passenger  fares 76.50 

>  Deduct. 
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704      FIFTEENTH  ANNUAL  REPORT  OF   RECLAMATION  SERVICE. 

Accounto  payable— Continued. 

Unpaid  agreemento  to  purchase  real  property $10, 357. 33 

Unredeemed  coupon  books 190. 47 

Unredeemed  meal  tickets 68. 76 

Guaranty  and  special  deposits 115. 48 

Other  impaid  items  unclassified 158.  84 

186, 623. 39 

Contingent  obligations: 

Unearned  value  of  construction  work  contracted 4, 600. 00 

Capital  investment: 

Disbursement  vouchers $11, 944, 138. 32 

Transfer   vouchers   received   from 

other  projects 432,406.06 

12,376,644.38 


Collection  vouchere,  repay- 
ment refunds 737,024, 74 

Transfer  vouchers  issued  to 
other  projects 122, 674. 76 


859,  690. 49 


Net  investment 11, 616, 844. 80 

Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 11,607,968.28 

AsseUf  liabUitia,  re$ervaf  and  capital,  Minidoka  project,  to  June  30, 1916, 

ASSETS. 

Cash: 

In  other  employees'  hands,   awaiting  transfer  to  special  fiscal 

agents $0.22 

Inventory  of  stock  on  hand: 

S torehouse  stock $37, 162. 86 

Cement 225.58 

Structural  iron  and  steel 1,098.37 

Lumber 6, 864. 54 

Explosives 248.35 

Forage  in  stock 593.90 

Fuel.. 265.35 

Products  of  local  operations 756. 94 

BYeight  and  handling  on  inventory  property *  2, 401. 08 

Accoimts  receivable: 

Construction  char|2^es  due  and  uncollected  from 

water  right  applicants 9, 2U.  31 

Construction  charges  unaccrued  on  contracts  with 

water-right  apphcants 3, 862, 986. 87 

Operation  and  maintenance  charges  due  and  un- 
collected from  water-right  applicants 17, 691. 56 

Uncollected  rentals  of  power  and  light 2, 052. 52 

Uncollected  rentals  of  irrigation  water 75, 392. 00 

Other  uncollected  items  unclassified 8, 348. 76 

Unadjusted  transfers  to  other  projects 3»  777. 01 

Construction  woric  in  process: 

Gross  cost  of  construction  of  project 

to  date K  669, 438. 27 

Gross    supplemental    cot&struction 

cost  of  project  to  date,  drainage. .        712, 474. 76 
Gross  operation   and   maintenance 

cost  during  construction 83, 676. 41 

Plant  accounts 14,614.52 


H  794. 80 


3>  969, 460. 02 


6,480,202.96 


>  Deduct 
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FINANCIAL  STATEMENTS.  705 

ConstructioD  work  in  process — Gontd. 
Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings..., $7,007.57 

Rentals  of  grazing  and  fanning 

lands 904.45 

Rentals  of  irrigation  water 53, 27L  20 

Contractors'  freight  refunds.  • . .  552. 39 
Forfeitures  by  defaulting  bid- 
ders and  contractors 90.00 

Receipts  from  sale  of  townsite 

lots,  above  cost 131, 158. 51 

Other  revenues,  unclassified. . .  9, 228. 92 

Less  cost  adjustments — 

Profit  on  hospital  operations —  1, 292. 56 

Total  deductions $203,505.60 


Net  cost  of  construction  of  project  to  date $5,  276, 697. 36 

DefeiTed  operation  and  maintenance  charges 212,438.27 

Total  assets _9, 503,  390.  67 

LiABiLrriEa,  reserves,  and  capital. 
Accounts  payable: 

Unpaid  progress  earnings  under  construction  con- 
tracts   $15,848.71 

Unpaid  labor 13,208.00 

Unpaid  purchases 5, 410.  23 

Unpaid  freight  and  express  charges 5, 097. 16 

Unpaid  passenger  fares 172.30 

Ui^edeemed  meal  tickets 479. 04 

Other  unpaid  items  unclassified 84. 37 


Reserves  for  repayment  to  reclamation  fund  of  cost  of 
project: 

Value  of  construction  contracts  with  water-right 
applicants 4, 186, 792. 71 

Value  of  construction  contracts  with  water-right 
applicants  temporarily  suspended 179, 227. 50 

Construction  chaiges  paid  in  advance  by  water- 
right  applicants 53, 395. 04 

Construction  charges  paid  and  forfeited  by  water- 
right  applicMitfl 8, 218. 06 

Penalties  paid  on  construction  charges  by  water- 
right  applicants 1, 116. 75 

Capital  investment: 

Appropriation  transfer $3, 073. 27 

DisDUiBoment  vouchers 6, 104, 975. 13 

Joint  construction  vouchers  re- 
ceived   32, 003. 51 

Transfer  vouchers  received  from 
otherprojecte 906,  m.^    6,446.812.26 

Less— 

CoUections 1,155,526.84 

Collection  vouchers,  repay- 
ment refunds 458. 00 

Joint  construction  vouchers  is- 
sued   32,003.51 

Transfer  vouchers  issued  to 
other  projects 223,483.11 

Net  investment 1,411,471.46 


40, 299. 81 


4,428,750.00 


5,034,340.80 


Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 9,603,390.67 

eiaoo^— 16 — 46 
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706      FIFTEENTH  ANNUAL  BEPOET  OF  BECLAMATION  8BBVI0B. 
Operating  expenses  and  revenuee,  Minidoka  project^  to  June  30, 1916.   • 

BXPBN8B8. 

Storage  works: 

(fiwration $36,015.74 

Maintenance 3,688.92 

$39, 704. 66 

Pumping  for  irrigation: 

Operation ; 157,.872.77 

Maintenance 76, 378. 97 

234,5851.74 

Canal  system: 

Operation 15,499.95 

Maintenance 65,730.23 

81,230.18 

Lateral  system: 

Operation 151,166.84 

Maintenance 289, 276. 17 

440,443.01 

Dndnage  system: 

Operation 17,672.86 

Maintenance 32, 014. 77 

49,687.63 

Undistributed  expenses: 

Operation -97,739.18 

Maintenance 91,671.45 

189, 410. 63 

1,034,727.85 

RBVBNUBS. 

Operation  and  maintenance  chaiges  accrued  on  contracts  with  water- 
right  applicants 406, 558. 33 

Operation  and  maintenance  charges  paid  in  advance  by  water-right 

applicants 580. 57 

Operation  and  maintenance  chaiges  paid  and  forfeited  by  water-right 

applicants 2, 326. 78 

Penalties  on  operation  and  maintenance  chaiges  accrued  on  contracts 

with  water-nght  applicants 1, 658. 82 

Discount  allowed  on  opNeration  and  maintenance  chaiges  accrued  on 

contracts  with  water-ri^^ht  applicants  (contra) >  3, 027. 72 

Rental  of  land  and  buildings  auring  operating  period 1, 027. 11 

Rentals  of  power  and  light  during  operating  period 86, 466. 36 

Rentals  or  irrigation  water 157, 695. 96 

Accrued  and  unpaid  operation  and  maintenance  accruals  transferred 

to  and  added  to  construction  chaiges 83,675.41 

Other  revenues,  unclassified,  earned  during  operating  period 85, 327. 96 

Deferred  operation  and  maintenance  chaiges  (carried  to  debit  side  of 

assets,  liabilities,  reserves,  and  capital  statement) 212, 438. 27 

Total 1,034,727.86 

AsseUf  liabUitieSy  reserveSj  and  capUal^  Jackson  Lake  enlargement,  to  June  SO,  1916, 

ASSETS. 

Inventory  of  stock  on  hand: 

Storehouse  stock $50, 015. 60 

Lumber >  199.07 

Explosives 355.28 

Forage  in  stock 596.65 

Fuel «64.88 

Goods  in  transit 992.35 

Products  of  local  operation-^ 5, 685. 83 

Freight  and  handling  on  in  ventory  property *  384. 44 

$56,997.82 


<Peduct, 
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FINANCIAL  STATEMENTS.  707 

Accounts  receivable: 

Other  uncollected  items  unclassified 198, 213. 75 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 
to  date 1711,274.38 

Plant  accounts 5,558.36 

1716,832,74 

Leas  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 804. 80 

Forfeitures  by  defaulting  bid- 

deirs  and  contractors 689.65 

Less  cost  adjustments^ 

Loss  on  mess  house  operations . .      'Ill,  358. 60 

Profit  on  mercantile  store  opera- 
tions   7,558.62 

Loss  on  hospital  operations '2, 162. 66 

Total  deductions *  4,468.19 

Net  cost  of  construction  of  project  to  date 721, 300. 93 

Total  assets 876,512.00 

UABILniES,  RESERVES,  AND  CAPITAL.  ===== 

Accoimts  payable: 

Unpaid  contract  holdbacks $100. 00 

Unpaid  labor 7,759.02 

Unpaid  purchases 3, 356. 69 

Unpaid  freight  and  express  charges 1, 390. 87 

Unpaid  passenger  fares 1, 243. 00 

Unredeemed  coupon  books 186. 00 

Unredeemed  meal  tickets 5. 05 

Oth^r  unpaid  items  unclassified .82 

14, 041. 45 

Reserves  for  repayment  to  reclamation  fund  of  cost  of 
project: 
Chaiges  accrued  on  Jackson  Lake  enkurgement  work 827, 615. 62 

Capital  investment: 

Disbursement  vouchers $688, 655. 47 

Transfer    vouchers   received    horn 
other  proj  ects 101 ,  508. 38 

790, 163. 85 

Collections 752, 939. 75 

Transfer    vouchers    issued    to 
other  projects 2, 369. 17 

Net  investment 755,306.92 

34,854.93 

Total  liabilities,  reserves,  and  capital  investments  of  the  Gov- 
ernment         876, 512. 00 

Aaeti,  liabUUies,  reserves^  and  capital,  Garden  City  project^  to  June  SO,  2926. 

ASSETS. 

Inventory  of  stock  on  hand — storehouse 

stock $4,518.01 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 
to  date $385,465.35 
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708      FIFTEENTH   ANNUAL   REPORT  OF   RECLAMATION   SEBVIOS. 

Construction  work  in  proceeB— Contd. 
Less  revenuee  earned  during  con- 
struction— . 

Rentals  of  buildings 9869.58 

Contractors'  freight  refunds 1, 911. 73 

Forfeitures  by  defaulting  bid- 
ders and  contractors '5, 800. 00 

Other  revenues,  unclassified ...  13. 00 

Less  cost  adjustments — 

Profit  on  mesB-house  operations .  860. 82 

Profit  on  hospital  operations. . .  585. 58 

Totol  deductions $10,030.71 


Net  cost  of  construction  of 
project  to  date $375,434.64 


Total  assets 379,952.65 

LIABILITIES,   RESERVES,   AND  CAPITAL. 

Accounts      payable — unpaid     contract 

holdbacks 3,711.86 

Capital  investment: 

Disbursement  vouchers $380, 066. 31 

Transfer    vouchers   received    from 


other  projects 11, 844. 58 

Lees — 

Collections 4, 807 .  67 

Transfer  vouchers  issued  to  other 

projects 10,862.43 


$391,910.89 


15, 670. 10 


Net  investment 376,240.97 

Total  liabilities,  reserves,  and 
capital  investments  of  the 
Government 379, 952. 65 

Assets,  liabilities f  reserves,  and  capital,  Huntley  project,  to  June  SO,  1916. 

ASSETS. 

Inventory  of  stock  on  hand: 

Stores  issued  and  not  used $9,295.68 

Storehouse  stock 2,203.30 

Cement 366. 20 

Structural  iron  and  steel 3, 194. 66 

Lumber 144.58 

Explosives 1,072.36 

Forage  in  stock 753. 54 

Products  of  local  operations 750. 50 

PVeight  and  handling  on  inventory  property *  51. 30 

Accounts  receivable:  $17,729.52 
Construction  chains  due  and   uncollected  from 

water-ri^ht  applicants 5, 324. 79 

Construction  charges  unaccrued  on  contracts  with 

water-right  appficants 591, 445. 15 

Operation  and  maintenance  charges  due  and  un- 
collected from  water-ri^ht  applicants 7, 678. 83 

Uncollected  rentals  of  irrigation  water 62. 84 

Other  uncollected  items,  unclassified 585. 02 


605,096.63 


i  Deduct. 
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FINANCIAL   STATEMENTS.  709 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date 1997.017.61 

Gross    supplemental    construction 

cost  of  project  to  date 475, 844. 83 

Gross  cost  of  producing  commercial 

power  during  construction 19, 330. 78 

Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 315. 00 

Rentals  of  graadng  and  farming 

lands 1,100.69 

Rentals  of  telephones  and  tolls .  406.  79 

Contractor's  freight  refunds ....  7, 633. 45 

Receipts  from  sale  of  town-site 

lots 37, 544.  72 

Other  revenues,  unclassified ....  21 2. 00 
Less  cost  adjustments,  loss  on  hos- 
pital operations 2. 825. 65 

Total  deductions 50, 038. 30 


Net  cost  of  construction  of  project  to  date $1, 442, 154. 92 

Deferred  operations  and  maintenance  charges 92, 248. 61 

Total  assets 2,157,229.68 

LIABIUTIES,  RESERVES,  AND  CAPITAL. 

Accounts  payable: 

Unpaid  progress  earnings  under  construction  con- 
tracts   $1,500.00 

Unpaid  labor 9,746.66 

Unpaid  purchases 2 ,  743. 66 

Unpaid  freight  and  express  charges 3, 923. 93 

Unpaid  passenger  fares 26.  71 

Guarantee  and  special  deposits 105.  68 


Reserves  for  repayment  to  reclamation  fund  of  cost  of 
project: 

Ysdue  of  construction  contracts  with  water-right 
applicants 802,887.90 

Value  of  construction  contracts  with  water-right 
applicants  temporarily  suspended 58, 276. 86 

Construction  charges  paid  m  advance  by  water- 
right  applicants 1, 438. 69 

Construction  charges  paid  and  forfeited  by  water- 
right  applicants 3, 779. 55 

Penalties  paid  on  construction  charges  by  water- 
right  applicants 234.32 

Capital  investment: 

Disbursement  vouchers $1, 808, 536. 08 

Transfer    vouchers    received    from 
other  projects 87, 247. 28 


18, 046. 64 


866, 617. 32 


1, 895, 783. 36 


Collections 462, 099.  67 

Collection  vouchers,  repayment 

refunds 63L  62 

Transfer    vouchers    issued    to 

other  projects 160, 486. 45 

Net  investment 623,217.64 


1,272,665.72 


Total  liabilitieB,  reserves,  and  capital  investments  of  the 
Government 2,157,229.68 
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710      PIFTBBNTH  ANNUAL   REPORT  OF   RECLAMATION  SBRVIOS. 
Operating  ezperuei  and  revenues  Huntley  project,  to  June  SO,  1916. 

KXPBN8BB. 

Pumping  for  irrigatiQn: 

Operation $8,030.23 

Mamtenance 7,712.11 

$10,742.34 

Ciinal  system: 

Operation 13,273.99 

Maintenance 33, 537. 97 

46, 811. 96 

Lateral  system: 

Operation 24.106.38 

Maintenance 122,607.43 

• 146,712.81 

Drainage  system: 

Maintenance 6, 818. 56 

Undistributed  expenses: 

Operation 2 .  625 .  39 

Maintenance 8,314.33 

10,939.72 

Total 222,025.39 

HEVENUBS. 

Operation  and  maintenance  charges  accrued  on  contracts  with  water- 
right  applicants 122, 465. 60 

Operation  and  maintenance  charges  paid  in  advance  by  water-right  appli- 
cants   75.13 

Operation  and  maintenance  charges  paid  and  forfeited  by  water-right 

applicants 949.79 

Penalties  on  operation  and  maintenance  charges  accrued  on  contracts 

witii  water-nght  applicants 422. 45 

Discount  allowed  on  operation  and  maintenauce  charges  accrued  on 

contracts  with  water-n^ht  applicants  (contra) *  544. 45 

Rental  of  land  and  build m^  during  operating  period 4. 131.30 

Rentals  of  ^razin^  and  farming  lands  during  operating  period 23. 75 

Rentals  of  irrigation  water 344. 46 

Rental  of  telephone  and  tolls  during  operating  period 2. 35 

Accrued  and  unpaid  operation  and  maintenance  accruals  transferred  to 

and  added  to  construction  chaiges 1, 781. 61 

Other  revenues  unclassified,  earned  during  operating  period 124. 79 

Deferred  operation  and  maintenance  charges  (earned  to  debit  side  of 
assets,  liabilities,  reserves,  and  capital  statement) 92, 248. 61 

Total 222,025.39 

Assets,  liabilities,  reserves,  and  capital.  Milk  River  project,  to  June  SO,  1916. 

ASSETS. 

Gash: 

In  special  fiscal  agent's  possession,  awaiting  remit- 
tance   $70. 00 

Gttdi  in  special  deposit  account 72. 85 

$142.85 

Inventory  of  stock  on  hand: 

Storehouse  stock 16,539.94 

Cement 5,357.45 

Products  of  local  operations 97. 63 

Freight  and  handhng  on  inventory  property ^  143. 67 

21,85L35 

Accounts  receivable: 

Uncollected  rentals  of  giazing  and  farming  lands. . .  25. 00 

Uncollected  rentals  of  irrigation  water 1, 694. 80 

Uncollected  freight  refundis 4, 115. 34 

Otiier  uncollected  items  unclassified 99. 46 

6,934.60 

1  Deduct. 
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FINANCIAL  STATEMENTS.  711 

Oonstniction  work  oontaracted: 

Unearned  value  of  construction  work  contracted...        $88,231.82 
Estimated    engineering    expenses   on    construction 
work  contracted 13,600.00 

CJonstruction  work  in  procees:  •^^^'  ^^^-  ^^ 

Gross  cost  of  construction  of  project 

to  date $2,672,930.35 

Gross  operation  and  maintenance  cost 


2,741,699.94 


during  construction 51, 015. 21 

Plant  accounts 17,754.38 

Less  revenues  earned  during  construc- 
tion— 

Rentals  of  buildings 1, 743. 13 

Rentals  of  grazing  and  farming 
lands 1,769.00 

Rentals  of  irrigation  water 11, 834. 17 

Contractors '  freight  refunds 18, 582. 71 

Forfeitures  by  defaulting  bidders 
and  contractors 1, 865. 26 

Receipts  from  sale  of  town-site 
lots >239.78 

Other  revenues,  unclassified 168. 15 

Less  cost  adjustments — 

Profit  on  mess-house  operations. .  3, 901. 52 

Profit  on  mercantile  store  opera- 
tions   3,597.17 

Profit  on  hospital  operations 470. 01 

Total  deductions 43,69L34 


Net   cost   of    construction    of 
project  to  date 2,698,008.60 

Total  assets., 2,827,669.22 

LIABIUTIBS,  RESERVES,  AND  CAPITAL.  ^ 

Accounts  payable: 

Unpaidprogress  earnings  under  construction  contracts.  22, 826. 01 

Unpaid  contract  holdbacks 6, 242. 90 

Unpaid  labor 3,446.42 

Unpaid  purchases 20,069.20 

Unpaid  freight  and  express  charges 8, 145. 81 

Unpaid  passenger  fares 36.  55 

Unpaid  agreements  to  purchase  real  property 468. 80 

Unredeemed  coupon  books 29. 10 

Guarantee  and  special  depodts 72. 85 

Other  unpaid  items,  unclassified 320.21 

Contingent  obligations:  ^^'  ^^'  ^ 

Unearned  value  of  construction  work  contracted. . .  88, 231. 82 

Estimated    engineering   expenses    on    construction 
work  contracted 13,500.00 

Capital  investment: 

Disbursement  vouchers $2, 597, 575. 61 

Transfer  vouchers  received  from  other 

projects 139,993.34 

2,737,568.96 


101, 731. 82 


Collections 37,640.63 

Transfer  vouchers  issued  to  other 
projects 35, 648. 77 


73, 289. 40 


Net  investment 2,664,279.55 


Total  Uabilities,  reserves,  and  capital  investments  of  the  Grovem- 

ment 2,827,669.22 

___ 
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712      FIFTEENTH  ANNUAL  BEPOBT  OF  RECLAMATION  SEBVICE. 
AuetSt  liabilxtisSt  marvei,  and  eajntdlf  St.  Mary  ttorage  uwU,  to  Jufis  SO,  1916. 

A88STB. 

Cash: 

In  apedal  fiscal  agent's  possession,  awaiting  remittance 151. 85 

Inventory  of  stock  on  nand: 

Stores  issued  and  not  used $7,720.18 

Storehouse  stock 29,712.46 

Cement ». 18,414.21 

Structural  ironanu  steel 6,527.01 

Lumber 1,327.56 

Explosives *. 865.09 

Forage  in  stock 10,364.87 

Fuel 427.95 

Goods  in  transit 294. 46 

Freight  and  handling  on  inventory  property >  1, 298. 72 

73,855.06 

Accounts  receivable: 

Uncollected  freight  refunds 12,643.33 

Other  uncollect^  items  unclassified 137. 83 

Unadjusted  transfers  to  other  projects 40. 63 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date 11,975.315.29 

Gross  operation  and   maintenance 

cost  during  construction 15, 960. 32 

Plant  accounts 96,573.94 

,       2,087,849.55 

Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 14,774.93 

Rentals  of  telepihones  and  tolls.  684. 95 

Contractors*  freight  refunds 6, 499. 10 

Forfeitures  by  defaulting  bid- 
ders and  contractors 1, 893. 22 

Other  revenues,  unclassified ...  8. 50 

Less  cost  adjustments — 

Loss  on  mess-house  operations.         *  3, 802. 38 
Profit  on  mercantile  store  oper- 
ations   4, 694. 34 

.    Profit  on  hospital  operations. . .  2, 270. 14 

Total  deductions 27,022.80 

Net  cost  of  construction  of  project  to  date 2, 060, 826. 75 

Total  assets 2,137,555.45 

LIABILITIES,    RESERVES,    AND  CAPITAL. 

Accounts  payabl  e : 

Unpaid  labor $7,374.43 

Unpaid  purchases 12, 632. 23 

Unpaid  freight  and  express  charges 5, 626. 64 

Unpaid  passenger  fares 29. 24 

Unredeemed  coupon  books 296.  30 

Other  unpaid  items  unrlaasified 9, 502. 89 


Capital  investment: 

Disbursement  vouchers $1,  996, 935. 89 

Transfer    vouchers    received    from 
other  projects 211, 335. 78 


35,46L63 


2,208,271.67 


1  Deduct 
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Capital  investments — Oontinued. 
Less — 

Collection  vouchers,  repayment 

refunds .     $61,113.26 

Transfer    vouchers    issued    to 
other  projects 55,064.59 


1106,177.85 


Net  investment $2,102,093.82 

Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 2, 137, 555. 46 

AssetSj  HabfUities,  reserves,  and  capital.  Sun  River  project,  to  June  SO,  1916. 

ASSETS. 

Inventory  of  stock  on  hand : 

Stores  issued  and  not  used $695. 74 

Storehouse  stock 51,328.10 

Cement 6,801.97 

Lumber 6,238.25 

Explosives 111.30 

Fuel 73.78 

Products  of  local  operations 1, 112. 67 

Freight  and  handling  on  inventory  property *  1, 083. 79 

Accounts  receivable: 

Construction  chai^  due  and  uncollected   from 

water  ri^ht  apphcants 2, 813. 25 

Construction  cnan^es  unaccrued  on  contracts  with 

water-right  applicants 256, 785. 40 

Operation  and  maintenance  charges  due  and  un- 
collected from  water-right  applicants 2, 101. 77 

Uncollected  rentals  of  buildings 45. 00 

Uncollected  freight  refunds 6,993.07 

Uncollected  rentals  of  grazing  and  fanning  land  . .  283. 20 

Other  uncollected  items  unclassified 333. 93 


Construction  work  contracted: 

Unearned  value  of  construction  work  contracted . . 

Estimated  engineering  expenses  on  construction 

work  contracted 

Construction  work  in  process:  "" 
Gross  cost  of  construction  of  project 

to  date $3,052,135.97 

Plant  accounts 42,475.48 

Less  revenues  earned  during  con- 
struction — 

Rentals  of  buildings 11,234.57 

Rentals  of  grazing  and  farming 

lands 7,590.71 

Rentals  of  telei>hones  and  tolls.  301 .  65 

Contractors'  freight  refunds 10, 027. 97 

Receipts  from  sale  of  townsite 

lots 8,268.19 

Othet  Mvenues,  unclassified ...  21, 282. 06 
Less  cost  adjustments- 
Loss  on  mess-house  operations.  '  4, 716. 47 
Profit  on  mercantile  store  oper- 
ations   2, 885. 11 

Loss  on  hospital  operations '  771. 85 


118,066.32 
10,600.00 


3, 094, 6U.  45 


73,078.57 


$65,278.02 


269,355.26 


128,666.32 


Total  deductions 

Net  cost  of  construction  of  project  to  date 3, 021, 532. 88 

Deferred  operation  and  maintenance  charges 41, 232. 42 

Total  assets 3,526,065.26 


l>«luot. 
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714      FIFTEENTH  ANNUAL   REPORT   OP  RECLAMATION  SERVICE. 
LIABILITIB8,   R£0BRV£8,  AND  CAPITAL. 

Accounts  payable: 

Unpaid  progreas  earnings  under  construction  con- 
tracts   117,192.44 

Unpaid  contract  holdbacks 12,870.98 

Unpaid  labor 10,395.50 

Unpaid  purchasee 11,926.62 

Unpaid  ireiglit  and  express  chaises 9,539.81 

Unpaid  passenger  fares 114. 85 

Unredeemed  coupon  books 71.17 

Other  unpaid  items  unclassified 2, 060. 84 

$64, 172. 21 

Contingent  obligations: 

Unearned  value  of  construction  work  contracted..        118,066.32 
Estimated  engineering  expenses  on  construction 
work  contracted 10, 600. 00 

128,666.32 

Reserves  for  repayment  to  redamation  fund  of  cost  of 

project: 

Value  of  construction  contracts  with  water-right 
applicants 313,579.83 

Value  of  construction  contracts  with  water-right 
applicants  temporarily  suspended 43,664.16 

Construction  duuges  paid  in  advance  by  water- 
right  applicants 1, 203. 79 

Construction  chaiges  paid  and  forfeited  by  water- 
right  applicants 3, 197. 88 

Penalties  paid  on  construction  chaiges  by  water- 
right  applicants 125.60 

361, 771. 26 

Capital  investment: 

Disbursement  vouchers $3, 066, 168. 34 

Transfer   vouchers   received   from 
other  projects 163,135.54 

3,249,303.88 

Collections 207,895.26 

Collection  vouchers,  repayment 
refunds 881. 82 

Joint  construction  vouchers  is- 
sued   69.071.33 

277, 848. 41 

Net  investment 2,971,455.47 

Total  liabilities,  reserves,  and  capital  investment  of  the 
Government 3«  526, 065. 26 

Operating  expenses  and  revenues,  Sun  River  project,  to  June  SO,  1916, 

EXPRNSBS. 

Storage  works: 

Ch)eration 11,047.55 

Maintenance 1 ,  255.  96 

Canal  sj^tem:  * 

Operation 5,400.48 

Maintenance 17,807.25 

_  ,     ^  23.207.73 

Lateral  system: 

Operation 13,663.56 

Maintenance 39, 585^39 

63, 138. 95 

Undistributed  expenses: 

Operation ,.. 7,71L86 

Maintenance 2,630.11 

10,34L97 

Total ..'...:;....;.-.....-... 88,992.16 
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RSVBNITB8. 

Operation  and  maintenance  chaiigeB  accrued  on  contracts  with  water- 
right  applicanta 143,719.68 

Operation  and  maintenance  charges  paid  in  advance  by  water-right 
applicants 306.  32 

Operation  and  maintenance  chai^ges  paid  and  forfeited  by  water-right 
applicants 636. 66 

Penalties  on  operation  and  maintenance  charges  accrued  on  contracts 
with  water-nght  applicants .77 

Discount  allowed  on  operation  and  maintenance  charges  accrued  on 
contracts  with  water-right  applicants  (contra) ^  277. 42 

Rentals  of  irrigation  water 497.  79 

Accrued  and  unpaid  operation  and  maintenance  accruals  tiansfeired 
to  and  added  to  construction  charges 2, 810.  71 

Other  revenues  imclassified^  earned  during  operating  period 67.  23 

Deferred  operation  and  maintenance  charges  (carri^  to  debit  side  of 
assets,  liabilities,  reserves  and  capital  statement) 41 ,  232.  42 

Total 88  992. 16 

Assets,  liabUities,  reserves,  and  capital^  Lower  Yellowstone  project,  to  June  SO,  1916. 

A88£T8. 

Inventory  of  stock  on  hand: 

Stores  issued  and  not  used |2,116.30 

Storehouse  stock 96.59 

Cement 879.90 

Products  of  local  operations 97.  44 

Freight  and  handhng  on  inventory  property 165. 35 


Accounts  receivable: 

Construction  char^  due  and  uncollected  from 

water-ri^ht  appbcants 57, 791. 28 

Construction  char^  unaccrued  on  contracts  with 

water-right  appbcants 1, 150, 526.  77 

Operation  and  maintenance  charges  due  and  uncol- 
lected from  water-rieht  appbcants 102, 718. 51 

Uncollected  rentals  of  ouildings 12. 00 

Uncollected  rentals  of  ^razin^  and  farming  lands. .  70. 00 

Uncollected  rentals  of  urigation  water 5, 340.  22 

Other  uncollected  items  unclassified 11. 00 

Unadjusted  transfers  to  other  projects 104. 03 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date $2,830,388.75 

Gross    supplemental    construction 

cost  of  project  to  date 62, 829.  73 

2.893,218.48 

Less  revenues  earned  during  con- 
struction- 
Rentals  of  buildings 422.00 

Rentals  of  irrigation  water 27, 176. 94 

Rentals  of  telephones  and  tolls. .  4, 331. 04 

Contractors'  freight  refunds 21, 261. 33 

Less  cost  adjustments,  loss  on  mess- 
house  operations ^4, 422. 69 

Total  deductions 48,768.62 


$3,354.58 


1, 316, 573.  81 


Net  cost  of  construction  of  project  to  date 2, 844,449. 86 

Deferred  operation  and  maintenance  chaigee 825, 325. 46 

Total  assets 4,489,703.71 

I  Deduct 
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716      FIFTEENTH   ANNa^AL   REPORT   OF    RECLAMATION   SERVICE. 
UABILITIEB,   RESERVES,   AND  CAPITAL. 

Accounts  payable: 

Unpaid  contract  holdbacks 113,832.11 

Unpaid  labor 2,178.03 

Unpaid  purchases 144.  70 

Unpaid  freight  and  express  charges 302. 17 

Unpaid  passenger  fares 138. 45 

Unpaid  agreements  to  purchase  real  property 694. 00 

Other  unpaid  items  unclassified 11, 927.  68 


Reserves  for  repayment  to  reclamation  fund  of  cost  of 
project: 

Value  of  construction  contracts  with  water-right 
applicants 1,043,918.35 

Value  of  construction  contracts  with  water-right 
applicants  temporarily  suspended 174, 378.  95 

Construction  charges  paid  in  advance  by  water- 
right  applicants 25, 327. 52 

Construction  charges  paid  and  forfeited  by  water- 
right  applicants 595. 00 

Penalties  paid  on  construction  charges  by  water- 
right  applicants 14.  88 

Capital  investment: 

Disbursement  vouchers $3, 294, 422.  82 

Joint    construction    vouchers    re- 
ceived         103,278.21 


129, 217. 14 


1,  244,  234.  70 


Less — 

Collections 140, 139.  28 

Joint  construction  vouchers  is- 
sued   41,309.88 


3, 397, 701. 03 


181, 449. 16 


Net  investment 3,216,251.87 


Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 4,489,703.71 

Operating  expenses  and  revenues,  Lower  Yellowstone  project^  to  June  SO,  1916, 

EXPENSES. 

Storage  works: 

Mainteance $93,337.98 

Canal  system: 

Operation $28, 465. 18 

Maintenance 137, 436.  84 

165,902.02 

Lateral  system 124, 777. 60 

Flood-protection  system: 

Maintenance 34. 33 

Undistributed  expenses: 

Operation 9, 100.  56 

Maintenance 79,  Oil.  65 

88, 112. 21 


Total 472.164.14 

REVENUES. 

Operation  and  maintenance  charges  accrued  on  contracts  with  water- 
right  applicants 138, 453, 74 

Operation  and  maintenance  charges  paid  in  advance  by  water-right 
applicants * 622.96 

Opflntion  and  maintenance  charges  paid  and  forfeited  by  water-right 
•l^licaBtB 440.00 


Digitized  by 


Qoo^^ 


FINANCIAL  STATEMENTS.  717 

Penalties  on  operation  and  maintenance  charges  accrued  on  contracts 

with  water-nght  applicants |0. 04 

Discount  allowed  on  operation  and  maintenance  charges  accrued  on  con- 
tracts with  water-rignt  applicants  (contra) ^  4.  22 

Rental  of  land  and  buildings  during  operating  period 5,464.76 

Rentals  of  ^[razin^  and  farming  lands  during  operating  period 579. 00 

Rentals  of  irrigation  water 48.  50 

Rental  of  telephone  and  tolls  during  operating  period 499. 97 

Accrued  and  unpaid  operation  and  maintenance  accruals  transferred  to 

and  added  to  construction  charges 1,700.05 

Other  revenues  unclassified,  earned  during  operating  period >  966. 12 

Deferred  operation  and  maintenance  charges  (camea  to  debit  side  of 

assets,  liabilities^  reserves,  and  capital  statement) 325, 325. 46 

Total 472,164.14 

AuetSy  liabxlities,  reserves^  and  oapiialf  North  PlatU  project,  to  June  30,  1916, 

A88BT8. 

Cash: 

Cash  in  special  deposit  account |5, 299. 94 

Inventory  of  stock  on  nand: 

Storehouse  stock |21 ,  936,  54 

Cement/. 3,308.64 

Structural  iron  and  steel 1 8, 914. 45 

Lumber 4, 575. 25 

Explosives 109.44 

Forage  in  stock 5,  794.  79 

Fuel 1,616.33 

Products  of  local  operations 7, 075. 04 


Accounts  receivable: 

Construction  chax]^  due  and  uncollected  from 
water-right  applicants 67, 536. 97 

Construction  cnari^es  unaccrued  on  contracts  with 
water-right  apphcants 5, 327, 075. 05 

Operation  and  maintenance  charges  due  and  un- 
collected from  water-right  appkcants 24, 700. 94 

Uncollected  rentals  of  irrigation  water 392. 00 


53,330.48 


Construction  work  contracted: 

Unearned  value  of  construction  work  contracted. .  280, 200. 52 

Estimated  engineering  expenses  on  construction 
work  contracted 28,000.00 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date 16,683,749.66 

Gross  operation  and   maintenance 

cost  during  construction 509,805.43 

Plant  accounts. 62,210.77 


-5,419,704.96 


308,200.52 


Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 5, 385. 68 

Rentals  of  grazing  and  farming 
lands 8,314.44 

Rentals  of  irrigation  water 19, 328. 30 

Contractors'  freight  refunds 15, 551. 80 

Forfeitures  by  defaulting  bid- 
ders and  contractors 16, 305. 00 

Other  revenues,  unclassified ...  1, 902. 79 


7,255,766.86 
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718     FIPTEEKTH  ANNUAL  REPORT  OV  BBOLAMAXION  SBRVIOX. 

Gonatnictioii  work  in  proce»— Continued. 
LesB  cost  adjustments— 

LoBB  on  mesB-houBe  operationfl. .      ^  $18, 417. 69 
Profit  on  mercantile-store  oper- 
ations    4, 806. 93 

Profit  on  hospital  operations. . .  6, 366. 83 

Total  deductions $64,544.08 


Net  cost  of  construction  of  project  to  date $7, 191, 221.  78 

Defeired  operation  and  maintenance  cnarges 57, 070. 04 

Total  assets 13,034,827.72 

LIABILITIES,    RESERVES,   AND  CAPrTAL. 

Accounts  payable: 

Unpaid  progress  earnings  under  construction  con- 
tracts   $58,318.10 

Unpaid  contract  holdbacks 27, 503. 43 

Unpaid  labor 14,883.73 

Unpaid  purchases 6, 986. 49 

Unpaid  freight  and  express  charges 12,082.81 

Unpaid  passenger  fares 127. 89 

Unredeemed  coupon  books 26.50 

Unredeemed  meal  tickets 5. 75 

Guaranty  and  special  deposits 5, 299. 94 

Other  unpaid  items  unclassified 22. 94 


Contingent  obligations: 

Unearned  value  of  construction  work  contracted..        280, 200. 52 
Estimated  engineering  expenses  on  construction 
work  contracted 28, 000. 00 

Beserves  for  repayment  to  reclamation  fund  of  cost  of 
project: 

Value  of  construction  contracts  with  water-right 
applicants 5,646,012.05 

Value  of  construction  contracts  with  water-rigjit 
applicants  temporarily  suepended 98, 330. 00 

Construction  changes  paid  in  advance  by  water- 
right  applicants 81. 75 

Construction  charges  paid  and  forfeited  by  water- 
right  applicants : 5, 181. 65 

Penalties  paid  on  construction  chaiges  by  water- 
right  applicants 6, 571. 62 

Capital  investment: 

Disbursement  vouchers $7, 451, 859. 57 

Transfer    vouchers   received    from 
other  projects 214, 962. 00 


125,257.58 


308,200.52 


5,756,177.07 


Collections 793,476.97 

Collection  vouchers,  repayment 

refunds 441. 12 

Transfer    vouchers    issued    to 

other  projects 27, 710. 93 


7,666,821.57 


821, 629. 02 


Net  investment 6,845,192.55 


Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 13,034,827.72 
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Operating  expenses  and  revenues  North  Platte  (Interstate)  project^  to  June  30^  1916. 

BZPBN8B8. 

Storage  works: 

Cfoeration 122,677.99 

Maintenance 6,804.28 

128,482.27 

Canal  system: 

Operation 80,595.84 

Maintenance 136, 595.  44 

217,191.28 

Lateral  system: 

Operation 142,030.78 

Maintenance 116,322.00 

258,252.78 

Drainage  system: 

Operation 446.40 

Maintenance 4,982.38 

6,428.78 

Total 509,455.11 

RBVBNUBS. 

Operation  and  maintenance  charges  accrued  on  contracts  with  water- 
right  applicants 366, 142. 63 

Operation  and  maintenance  charges  paid  in  advance  by  water-right 
applicants 20.62 

Operation  and  maintenance  charges  paid  and  forfeited  by  water-right 
applicants 1,03L96 

Penalties  on  operation  and  maintenance  chaiges  accrued  on  contracts  with 
water-right  applicants 650. 71 

Discount  allowed  on  operation  and  maintenance  charges  accrued  on  con- 
tracts with  water-right  applicants  (contra) 1, 970.  20 

Rentals  of  irrigation  water 5, 161. 21 

Accrued  and  unpaid  operation  and  maintenance  accruals  transferred  to 
and  added  to  construction  charges 81, 348.  25 

Deferred  operation  and  maintenance  charges  (carried  to  debit  side  of 
assets,  liabilities,  reserves,  and  capital  statement) 57, 070. 04 

Total , 509,455.11 

Aueis^  liabilities^  reserves,  and  capital,  Truckee- Carson  project,  to  June  SO,  1916. 

ABSBTS. 

Cash: 

Cash  in  special  deposit  account $11, 934  63 

Inventory  of  stock  on  nand: 

Storehouse  stock $53,028.79 

Cement 457.38 

Structural  iron  and  steel 932.05 

Lumber 2,647.67 

Explosives 62.90 

Forage  in  stock 354.30 

Goods  in  transit 6.00 

Freight  and  handling  on  inventory  property '2, 965. 21 

64,623.88 

Accounts  receivable: 

Construction  charges  due  and  uncollected  from  water- 
right  applicants 4,762.38 

Construction  chai:^    unaccrued  on    contracts  with 

water-right  apphcants 651,209.36 

Operation  and  maintenance  chaiges  due  and  uncol- 
lected from  water-right  applicants 16,986.93 

Uncollected  rentals  of  gracing  and  farming  lands 1, 762. 83 

Uncollected  rentals  of  power  and  light 1, 730. 26 

Uncollected  rentals  of  irrigation  water 42. 50 

Other  uncollected  items  unclasofied 230.63 

676,713.87 
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720      FIFTEENTH  ANNUAL  REPORT  OF  BECLAMATION   SEBVICE. 


ConetnictioD  work  in  procefls: 

Gross  cost  of  concrtruction  of  project 

to  date 15,948,867.72 

Plant  accounts 24,449.20 


15,973,316.92 


Less  revenues  earned  during  con- 
struction— 

Bentals  of  buildings 17, 684. 11 

Rentals  of  grazing  and  farming 

lands 17,919.82 

Contractors'  freight  refunds 412. 07 

Forfeitures  by  defaulting  bid- 
ders and  contractors 499.95 

Less  cost  adjustments — 

Profit  on  mess-house  operations .  17, 756. 13 
I^fit  on  mercantile-store  oper- 
ations   17, 825. 35 

Loss  on  hospital  operations. ...         *  1, 377. 97 
Plant  accounts 22,608.05 

Total  deductions 93,327.51 

Net  cost  of  construction  of  project  to  date $5, 877, 966. 48 

Deferred  operation  and  maintenance  chuges 140,270.84 

Total  assets 1.    6,763,432.63 

LIABILITIES,    RESERVES,   AND  CAPITAL. 

Accounts  payable: 

Unpaid  progress  earnings  under  construction  con- 
tracts   16,680.85 

Unpaid  labor 5,266.59 

Unpaid  purchases. 1, 881. 84 

Unpaid  freight  and  express  charges 4, 434. 55 

Unpaid  passenger  fares 61. 55 

Unpaid  agreements  to  purchase  real  property 1, 504. 00 

Unredeemed  coupon  books 119. 85 

Unredeemed  meal  tickets 144. 00 

Guaranty  and  special  deposits 11,934.63 

Otiier  unpaid  items  unclassified 27. 00 


Reserves  for  repayment  to  reclamation  fund  of  cost  of 
project: 
Value  of  construction  contracts  with  water-right 

applicants 937,519.13 

Value  of  construction  contracts  with  water-right 

applicants  temporarily  suspended 9, 576. 00 

•  Construction  chuges  paid  in  advance  by  water- 
right  applicants 9, 425. 76 

Construction  chaiges  paid  and  forfeited  by  water- 
right  applicants 1, 444. 60 

Penalties  paid  on  construction  chaiges  by  water- 
right  applicants 280. 21 

Capital  investment: 

Disbursement  vouchers |6, 165, 013. 01 

Joint    construction    vouchers    re- 
ceived   11,594.86 

Transfer   vouchers   received    from 

other  projects 285,621.81 

6,462.229.68 

>  Deduct. 


32,054.86 


958,245.70 
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Capital  inyeBtment— Continued. 
Leaa— 

Collectioni $627,202.79 

Collection  vouchers,  repayment 

refimdB 262. 00 

Joint  cooBtraction  vouchers  is- 
sued   11,594.86 

Transfer    vouchers    issued    to 

other  projects 50, 047. 96 

$689, 097. 61 

Net  investment $5,773,132.07 

Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 6, 763, 432. 63 

Operating  expenses  and  revenues  Tnickee' Carson  project,  to  June  SO,  1916. 

EXPENSES. 

Storage  works; 


Operation $27,437.83 

Maintenance 13, 035. 36 


Canal  system: 
'^     ration 

Qtenance 17, 17a  26 


Operation 6,251.87 

Mainte: 


Lateral  system: 

Operation 126,166.90 

Maintenance 163, 432. 09 

Drainage  s^rstem: 

Operation 1, 21  &  56 

Maintenance 43, 330.  73 


$40,473.19 
23,430.13 

289, 598. 99 
44,549.29 


Flood  protection  system: 

Maintenance 1, 441.  liB 

Undistributed  expenses 16, 53L  97 

Total 416,024.73 

REVENUES. 

Operation  and  maintenance  charges  accrued  on  contracts  with  water- 
right  applicants * 214, 687. 53 

Operation  and  maintenance  charges  paid  in  advance  by  water-right 

applicants 28. 63 

Operation  and  maintenance  chaiges  paid  and  forfeited  by  water-right 

applicants 1,240.87 

Penalties  on  operation  and  maintenance  charges  accrued  on  contracts 

with  water-ng^t  applicants 945. 15 

Discount  allowed  on  operation  and  maintenance  charges  accrued  on 

contracts  with  water-ri^ht  applicants  (contra) ^  916. 69 

Bental  of  land  and  buildings  during  opcoating  period 542.27 

KentalB  of  power  and  ligiht  during  operating  period 27, 445. 95 

Rentals  of  irrigation  water 5, 553. 30 

Accrued  and  unpaid  operation  and  maintenance  accruals  transferred  to 

and  added  to  construction  charges 2, 0^.  93 

Other  revenues  unclassified^  earned  during  operating  period 24, 208. 95 

Deferred  operation  and  maintenance  charges  (carried  to  debit  side  of 
assets,  liabilities,  reserves,  and  capital  statement) . :.......:'. 140, 270.  M 

Total 416,024.711 

1  Deduct. 
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Assets  J  ItabUities,  reserves,  and  capital,  Carlsbad  project,  to  June  SO,  1916. 

ASSETS. 

Inventory  of  stock  on  hand: 

Storehouse  stock $5,793.48 

Cement 517.44 

Lumber 2,274.26 

Explosives 1,052.57 

Forage  in  stock 27.91 

Fuel 147.30 

Goods  in  transit 7, 761. 46 


Accounts  receivable: 

Construction  chaises  due  and  uncollected  from 
water-right  applicants 14, 679. 98 

Construction  changes  unaccrued  on  contracts  with 
water-right  applicants 894, 278. 20 

Operation  and  maintenance  charges  due  and  uncol- 
lected from  water-right  applicants 13, 314. 26 

Other  uncollected  items  unclassified 161. 70 


$17,574.42 


1,081,106.36 


Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date $1, 065, 201. 85 

Plant  accounts 15,904.51 

Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 578.00 

Rentals  of  irrigation  water 8, 163. 35 

Other  revenues,  unclassified ...  2, 357. 88 

Less  cost  adjustments  on  hospital 

operations *  150. 51 

Total  deductions 10, 948. 72 


922,434.14 


Net  cost  of  construction  of  project  to  date 1, 070, 157. 64 

Deferred  operation  and  maintenance  charges 10, 097. 39 

Total  assets 2,020,263.59 

LIABILmBS,    RESERVES,    AND  CAPITAL. 

Accounts  payable: 

Unpaid  labor $3,309.93 

Unpaid  purchases 1, 593. 67 

Unpaid  freight  and  express  charges 2, 464. 08 

Unpaid  passenger  fares 82. 45 

Other  unpaid  items  unclassified 7, 004. 40 


Reserves  for  repayment  to  reclamation  fund  of  cost  of 
project: 

Value  of  construction  contracts  with  water-right 
applicants 1,037,295.00 

Vame  of  construction  contracts  with  water-right 
applicants  temporarily  suspended 10, 485. 00 

Construction  chwges  paid  in  advance  by  water- 
right  applicants 1, 379. 38 

Construction  charges  paid  and  forfeited  by  water- 
right  applicants 151. 90 

Penalties  paid  on  construction  charges  by  water- 
right  applicants 1, 080. 64 


14,454.53 


1,050,391.92 


1  Deduct. 
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FINANCIAL  STATEMENTS.  723 


Capital  investment: 

Disbursement  vouchers |1, 231, 671. 73 

Appropriation  transfers 9, 807. 81 

Transfer    vouchers    received    from 
other  projects 34, 084. 53 


$1, 275, 564. 07 


Collections 306,435.97 

Transfer    vouchers    issued    to 
other  projects 13, 710. 96 


320, 146. 93 
$955, 417. 14 


Total  liabilities,  reserves,  and  capital  invest- 
ments of  the  Government 2,020,263.59 

Operating  expenses  and  revenues^  Carlsbad  project,  to  June  SO,  1916, 

EXPENSES. 

Storage  works: 

Maintenance $8,  651. 39 

Canal  system: 

Operation $70,875.25 

Maintenance 3ft,  991. 42 


110, 866. 67 
Lateral  system: 

Maintenance 43, 559. 16 

Drainage  system: 

Mamtenance 1,  218. 12 

Undistributed  expenses: 

Operation 5,228.29 

Mikintenance 5, 103. 25 

10, 331. 54 


Total 174, 626. 88 

REVENUES. 

Operation  and  maintenance  charges  accrued  on  con- 
tracts with  water-right  applicants 152  788. 91 

Operation  and  maintenance  charges  paid  in  advance 

Dy  water-riffht  applicants 570. 68 

Operation  and  maintenance  charges  paid  and  forfeited 

oy  water-right  applicants 110. 85 

Penalties  on  operation  and  maintenance  charges  accrued 

on  contracts  with  water-right  applicants 698. 25 

Discount  allowed  on  operation  and  maintenance  charges 

accrued   on   contracts  with  water-right  applicants 

(contra) »  323. 89 

Rental  of  land  and  buildings  during  operating  period 3, 105.  44 

Rentals  of  grazing  and  farming  lands  during  operating 

period 256. 00 

Rentals  of  irrigation  water 5, 159. 28 

Other  revenues  unclassified  earned  during  operating 

period 2, 163. 97 

Deferred  operation  and  maintenance  charges  (carried 

to  debit  side  of  assets,  liabilities,  reserves,  and  capital 

statement) 10,097.39 

Total 174, 626. 88 

Assets,  liabilities,  reserves,  and  capital,  Hondo  project,  to  June  20,  1916, 

ASSETS. 

Inventory  of  stock  on  hand : 

Storehouse  stock $27.  05 


Lumber 63.  51 

Forage  in  stock 17. 10 


$107.66 


iDtduct. 
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Accounts  receivable: 

Uncollected    rentals    of    irrigation 

water 13,70 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date '. .      1339, 491.  68 

Gross  operation   and   maintenance 


cost  during  construction 38,914.59 

Plant  accounts 270.00 


$378,676.27 


Less  revenues  during  construction — 

Rentals  of  buildings 220.00                             ^ 

Rentals  of  irrigation  water 8, 229. 40 

Contractor's  freight  refunds 159. 63 

Other  revenues,  unclassified ...  *  55. 36 

Lo9s  on  hospital  openMions >  78. 00 

Total  deductions 8, 586. 39 

Net  cost  of  construction  of 
project  to  date 370,089.88 


Total  assets 370,20L24 

LIABIUTIES,  RESERVES,  AND  CAPrTAL. 

Accounts  payable: 

Unpaid  labor $248.33 

Unpaid  purchases 61. 10 

Unpaid  height  and  express  charges 1. 55 


Capital  investment: 

Disbursement  vouchers $390, 328.  61 

Appropriation  transfers 441.  61 

Tnmsfer    vouchers    received    from 
other  projects 13, 834. 97 


Collections 33, 838. 16 

Transfer    vouchers    issued    to 
other  projects 876.  77 


8ia98 


404, 605. 19 


Net  investment 34, 714. 93 


369, 890. 26 


Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 370, 201. 24 

Asuts,  liabilities,  reservesj  andcajnial,  Rio  Grande  project  (exclusive  of  Elephant  BtUU 

storage)  f  to  June  SO,  1916, 

ASSETS.  , 

Inventory  of  stock  on  hand: 

Stores  issued  and  not  used $1, 293. 78 

Storehouse  stock 12, 694. 15 

Cement 790.46 

Structural  iron  and  steel 1, 885. 43 

Lumber 4, 559. 66 

Explosives 18. 45 

Forage  in  stock 14.  79 

Fuel 495.81 

Freight  and  handling  on  inventory  property 1, 399. 39 


Accounts  receivable: 

Uncollected  rentals  of  irrigation  water 47, 549. 72 

Other  uncollected  items  unclassified 179. 09 


$23,15L92 
47,  72&  81 


»  Deduct. 
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FINANCIAL  STATEMENTS.  725 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date 11,626,089.44 

Gross  operation  and   maintenance 

cost  during  construction 151,133.53 

Plant  accounts 38,704.08 

II,  815, 927. 05 

Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 82^74 

RentalB  of  irrigation  water 212, 453. 25 

Contractors'  freight  refundB 2, 156.  77 

Less  coet  adjustments — 

Loss  on  mess  house  operations . .  '3, 063. 11 
Profit  on  mercantile  store  opera- 
tions   666. 03 

Profit  on  hospital  operations. ...  7, 926. 43 

Total  deductions 220,968.11 


Net  cost  of  construction  of 
project  to  date |1, 594, 95a  94 

Total  aaeets 1,665,839.67 

LIABOJTIES,  RESERVES,  AND  CAPrTAL. 

Accounts  payable: 

Unpaid  labor 110,060.94 

Unpaid  purchases 4, 072.  29 

Unpaid  freight  and  express  charges .  8, 072. 09 

Unpaid  passenger  fares 170.  ^5 

Unpaid  agreements  to  purchase  real 

property 17,817.45 

Unreaeemed  coupon  books 94.  25 


Capital  investment: 

Disbursement  vouchers 1, 739, 464. 59 

Transfer    vouchers    received    from 
other  projects 95,319.66 


Collections 171, 996.  43 

Transfer    vouchers    issued    to 
other  projects 37,235.52 


$40,287.37 


1, 834, 784. 25 


209, 231. 95 


Net  investment 1,625,662.30 

Total  liabilities,  reserves,  and 
capital  investments  of  the 
Government 1,665,839.67 

Asiets,  HabiliUeSy  reserveSy  and  capital,  Elephant  Buttt  storage  project,  to  June  SO,  1916, 

ASSETS. 

Cash: 

In  special  fiscal  lint's  possession,  awaiting  remittance II,  058. 86 

Inventory  of  stock  on  hand: 

Stores  issued  and  not  used $1,  726.08 

Storehouse  stock 38,632.56 

Cement 587.26 

Lumber 2,988.68 

Explosives 6, 109. 05 

Forage  in  stock 273. 87 

Fuel 64.37 

Freight  and  handling  on  inventory  property ^6, 631. 82 

43, 750. 05 

1  Deduct. 
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110,625.37 


Accounts  receivable: 

Uncollected  items  unclasBified $9, 793. 88 

L^nad justed  transfers  to  other  projects 831. 49 

Construction  work  in  process: 

Gross  cost  of  construction  of  project  to  date 4, 931,  864. 46 

Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings |32, 332. 17 

RentalB  of  power  and  light 2, 243. 33 

Contractors'  freight  refunds 2, 213. 66 

Forfeitures  by  defaulting  bid- 
ders and  contractors 5,313.43 

Other  revenues,  unclassified . . .  584. 34 

Less  cost  of  adjustments — 

Loss  on  mess  house  operations . .  >  233. 07 
Fh)fit  on  mercantile  store  opera- 
tions           86, 413. 19 

Loss  on  hospital  operations >  8, 377. 91 

Profit  on  railroad  operations. . .  19, 997. 07 

Total  deductions 75,  821 .  87 

Net  cost  of  construction  of  project  to  date 4, 856, 042. 59 

Total  assets 4, 911, 476. 36 

LIABILinSS,    RBSERYES,   AND  CAPITAL. 

Accounts  payable: 

Unpaid  labor $9,566.93 

Unpaid  purchases .' 2, 561. 48 

Unpaid  freight  and  express  chai^ges 16, 116. 28 

Unpaid  passenger  fares 43. 35 

Unpaid  agreements  to  purchase  real  property 3, 200. 00 

Unredeemed  coupon  books 531. 90 

Other  unpaid  items,  unclassified 80. 00 


Capital  investment: 

Disbursement  vouchers $4,  969, 927. 34 

Transfer    vouchers    received    from 
other  projects 231, 945. 21 


Collections 249,005.19 

Transfer  vouchers  issued  toother 
projects 73,  490. 94 


32,099.94 


5,201,872.55 


322,496.13 


Net  investment 4,879,376.42 

Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 4,911,476.36 

ABseta,  liabiliUes,  reserves,  and  capital,  North  Dakota  pumping  project,  to  June  SO,  1916, 

ASSETS. 

Inventory  of  stock  on  hand: 

Stores  issued  and  not  used |399. 59 

Storehouse  stock 3, 229. 34 

Structural  iron  and  steel 364. 25 

Forage  in  stock 287. 94 

Fuel 677.32 

Products  of  local  operations 53. 32 

Freight  and  handling  on  inventory  property >  33. 59 

$4,^8.17 


>  Deduct. 
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FINANCIAL  STATEMENTS.  727 

Accounts  receivable: 

Construction  charges  due  and  uncollected  from 
water-rijght  applicants $39,909.37 

Construction  charges  unaccrued  on  contracts  with 
water-right  applicants 231, 548. 94 

Operation  and  maintenance  charges  due  and  un- 
collected from  water-right  applicants 11,  314. 63 

Uncollected  rentals  of  power  and  light 2, 175. 00 

Uncollected  rentals  of  irrigation  water 821. 57 


Construction  work  in  process: 

Gross  cost  of  construction  of  project  to  date 739,  880. 25 

Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings $347.16 

Rentals  of  irrigation  water 196. 75 

Contractors'  freight  refunds 5, 495. 08 

Total  deductions 6, 038. 99 


$285,769.51 


1,799.06. 


Net  cost  of  construction  of  project  to  date 733, 841. 26 

Deferred  operation  and  maintenance  ciuu^ 204, 074. 93 

Total  assets 1,228,663.87 

UABIUnSS,   RESERVES,   AND  CAPrFAL. 

Accounts  payable: 

Unpafd  labor $1,498.85 

Unpaid  purchases 107. 74 

Unpaid  freight  and  express  charges 111.  92 

Unpaid  passenger  fares 2. 40 

Other  unpaid  items,  unclassified 78. 15 

Reserves  for  repayment  to  reclamation  fund  of  cost  of 
project: 

Value  of  construction  contracts  with  water-right 
applicants 279,090.18 

Construction  charges  paid  in  advance  by  water- 
right  applicants 16. 43 

Construction  charges  paid  and  forfeited  by  water- 
right  applicants 202. 40 

Penalties  paid  on  construction  charges  by  water- 
right  applicants 15. 72 

Capital  investment: 

Disbursement  vouchers $1, 041, 622. 48 

Transfer   vouchers    received    from 
other  projects 195, 853. 85 

1, 237, 476. 33 

Less — 

Collections 106,595.71 

Collection  vouchers,  repayment 

refunds 153. 00 

Transfer    vouchers    issued    to 

other  projects 183, 187. 54 

289, 936. 26 


279,324.73 


Net  investment 947, 540. 08 

Total  liabilities,  reserves,  and  capital  investments  of  the 

Government 1,228,663.87 
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Operating  expenses  and  revenues  North  Dakota  pumping  project  to  June  SO,  1916, 

BXPBN8B8. 

Pumping  for  irrigation: 

Operation 1182,934.57 

Maintenance 45, 444. 74 

1228. 379. 81 

Canal  Bystem: 

Operation 100. 99 

Maintenance 2, 179. 57 

2,280.56 

Lateral  system: 

Operation 24, 930. 14 

Maintenance 10, 055. 44 

34,985.58 

Conmiercial  power  operations 82, 224. 87 

Total 347,870.32 

RBYENUB8. 

Operation  and  maintenance  charges  accrued  on  contracts  with  water- 
right  applicants 24, 340. 51 

Operation  and  maintenance  charges  paid  in  advance  by  water-right  appli- 
cants   101.20 

Operation  and  maintenance  charges  paid  and  forfeited  by  water-right 

applicants i 166. 27 

Peiuuties  on  operation  and  maintenance  charges  accrued  on  contracts 

with  water-nght  api)licants 44. 09 

Rentfld  of  land  and  buildings  during  operating  i>eriod 1, 999. 83 

Rentals  of  power  and  light  during  operating  period 75, 320. 95 

Rentals  of  irrigation  water 2, 768. 35 

Accrued  and  unpaid  operation  and  maintenance  accruals  transferred  to 

and  added  to  construction  charges 22, 191. 93 

Otiier  revenues  imclassified,  earned  during  operating  period 16, 872. 26 

Deferred  operation  and  uaintenance  charges  (earned  to  debit  side  of 
assets,  liabilities,  reserves,  and  capital  statement) 204, 074. 93 

Total 347,870.32 

AuetSy  liabilUies,  reserves,  and  capital,  Lawton  project,  to  June  SO,  1916. 

ASSETS. 

Construction  work  in  process: 

Gross  cost  of  construction  of  project  to  date.      $9, 646. 64 
Plant  accounts 894. 77 


$10,541.41 
Leas  cost  adjustments,  profit  on  hospital 
operations 9. 00 

Net  cost  of  construction  of  project  to 
date 110,532.41 


Total  assets 10, 532. 4 1 

LIABILITIBS,    RB8BRVE8,   AND  CAPITAL. 

Accounts  payable: 

Unpaid  purchases 1615. 13 

Unpaid  freight  and  express  charges 5. 66 

Unpaid  passenger  fares 22. 22 


Gapital  investment: 

Disbursement  vouchers $8, 575. 57 

Vouchers  received  (approximate) 230. 35 

Transfer  vouchers  received  from  other  pro- 
jects         1,407.18 

10,213.10 


643.01 
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FINANCIAL   STATEMENTS.  729 

Gftpital  investment — Continued. 


Collections 

Transfer  vouchers  issued 

$0.20    . 
323.50 

$323.70 

Net  invefftment. .....ax.    . . . 

$9,889.40 

Total  liabilitiee,  reserves, 
and  capital  in  vestmentsof 
the  Government 10. 532. 41 

As9eUf  liabUiHeSf  reserves,  and  capital,  UmaHUa  project,  to  June  jSO,  1916. 

ASSETS. 

Inventory  of  stock  on  hand: 

Storehouse  stock $7, 001. 67 

Cement 9. 187. 42 

Lumber 894. 89 

Forage  in  stock 1,  634. 50 

Fuel 80.58 

Products  of  local  operations 2,  647. 53 


Accounts  receivable: 

Construction  chai^  due  and  uncollected  from 
water-right  appbcants 19, 282. 98 

Construction  char^  unaccrued  on  contracts  with 
water-right  applicants 680. 166. 54 

Operation  and  maintenance  charges  due  and  un- 
collected from  water-ri^ht  applicants 15, 690. 08 

Uncollected  rentals  of  irrigation  water 3. 49 

Other  uncollected  items  unclassified 4. 80 


$21,446.69 


Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date $2,153,667.22 

Gross    supplemental    construction 

cost  of  project  to  date 14, 118. 95 

Plan  t  accounts 7,816. 07 

Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 4, 599. 26 

Rentals  of  grazing  and  farming 

lands 21,891.46 

Rentals  of  irrigation  water 95. 54 

Contractors'  freight  refunds. ...  1, 055. 31 
Forfeitures  by  defaulting  bid- 
ders and  contractors 100. 00 

Other  revenues,  unclassified. ...  10, 060. 00 
Less  cost  adjustments- 
Profit  on  mess  house  operations .  2, 687. 78 
Profit  on  mercantile  store  opera- 
tions   7.76 

Loss  on  hospital  operations >  1, 061. 19 


715,137.89 


2,176,592.24 


9.435.90 


Net  cost  of  construction  of  project  to  date 2, 13^,  156. 34 

Deferred  operation  and  maintenance  charges 115,661.61 

Total  assets 2,988,402.43 
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LIABILITIES,   RESERVES,   AND  CAPITAL. 

Accounts  payable: 

Unpaid  labor $11,037.91 

Unpaid  purchases 6, 825 .  26 

Unpaid  freight  and  express  chai^ges 11, 282. 36 

Unpaid  passenger  fares 70.20 


Reserves  for  repajrment  to  reclamation  fund  of  cost  of 
project: 

Value  of  construction  contracts  with  water-right 
applicants 753,898.93 

Value  of  construction  contracts  with  water-right 
applicants  temporarily  suspended 120, 865.00 

Construction  chuges  paid  in  advance  by  water- 
right  applicants 27, 265. 11 

Construction  charges  paid  and  forfeited  by  water- 
right  applicants 3, 668. 72 

Penalties  paid  on  construction  charges  by  water- 
right  applicants 437. 64 

Capital  investment: 

Disbursement  vouchers $2, 432, 764. 33 

Transfer   vouchers   received    from 

other  projects 78, 469. 22 

2,511,233.55 


458, 182. 25 


$29,215.73 


906,135.40 


Collections 363,726.21 

Collection  vouchers,  repa3rment 

refimds 72.55 

Tnmsfer    vouchers    issued    to 

other  projects 94, 383. 49 


Net  investment 2,053,161.30 


Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 2,988,402.43 

Operating  expenses  and  reveniies,  Umatilla  project,  to  June  SO,  1916, 

EXPENSES. 

Storage  works: 

Operation $47, 036. 97 

Maintenance 43, 158. 15 


Canal  system: 

Operation 81. 80 

Maintenance 819. 39 


Lateral  system: 

Operation 39,  557. 87 

Maintenance 96, 920. 50 


$90,195.12 


90L19 


136,478.37 
Drainage  system: 

Maintenance 6, 513. 30 

Total 234,087.98 

REVENUES. 

Operation  and  maintenance  charges  accrued  on  contracts  with  water- 
right  applicants ^ . .  84, 756. 64 

Operation  and  maintenance  charges  paid  in  advance  by  water-right 
applicants 3, 360. 79 

Operation  and  maintenance  charges  paid  and  forfeited  by  water-right 
applican  ta 1,190.23 
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Penalties  on  operation  and  maintenance  charges  accrued  on  contracts 

witii  water-right  applicants $689. 13 

Discount  allowed  on  operation  and  maintenance  charges  accrued  on 

contracts  with  water-nght  applicants  (contra) *  189. 18 

Rentals  of  irrigation  water 8, 477. 94 

Accrued  and  unpaid  operation  and  maintenance  accruals  transferred  to 

and  added  to  construction  charges 19, 447. 78 

Otiher  revenues  unclassified,  earned  during  operating  period •••;-•- 693. 04 

Deferred  operation  and  maintenance  charges  (carried  to  debit  side  of 

assets,  liabilities,  reserves,  and  capital  statement) 115, 661. 61 

Total 234,087.98 

AmcU,  HabilitieSy  reserves,  and  capital,  Klamath  project,  to  June  SO,  1916. 

A88BTS. 

Oaah — Gash  in  special  deposit  account $860. 95 

Inventory  of  stock  on  hand: 

Storehouse  stock ^ $6,462.70 

Cement 569. 17 

Structural  iron  and  steel 1, 178. 38 

Lumber 1,585.56 

Explosives 2, 026. 44 

Forage  in  stock. 2,710.32 

Fuel 1,231,26 

Freight  and  handling  on  inventory  property 486. 51 


Accounts  receivable: 

Construction  char^  due  and  uncollected  from 
water-rijg:ht  applicants 4, 360. 69 

Construction  chaises  unaccrued  on  contracts  with 
water-right  appUcants 495, 599.  68 

Operation  and  maintenance  chai^  due  and  un- 
collected from  water-rip;ht  appLcants 5, 657.  88 

Uncollected  rentals  of  irrigation  water 142. 50 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date $2,620,333.58 

Gross    supplemental     construction 

cost  of  project  to  date 72, 457. 98 

Gross  operation  and   maintenance 

cost  during  construction 24,833.35 

Plant  accounts 32, 617. 63 


16, 250. 34 


.505,760.76 


Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 30.00 

Rentals  of  grazing  and  fanning 

lands 6,812.23 

Rentals  of  irrigation  water 31, 488. 21 

Contractors'  freifi^ht  refunds. . .  8, 555.  71 

Receipts  from  safe  of  town-site 

lots 811.22 

Other  revenues,  unclassified. . .  47. 54 


2,750,242.54 


Total  deductions 47,744.91 

Net  cost  of  construction  of  project  to  date 2, 702, 497. 63 

Deferred  operation  and  maintenance  chiarges 66,033.67 

Total  assets 3,290,903.34 
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LIABILITIES,    RESERVES,    AND  CAPITAL. 

Accounta  payable: 

Unpaid  progress  earnings  under  construction  con- 
tracts   1640.76 

Unpaid  labor 9,307.35 

Unpaid  purchases 8, 001. 61 

Unpaid  treight  and  express  charges 2, 043.  95 

Unpaid  passenger  fares 21.65 

Unpaid  agreements  to  purchase  real  property 281.50 

Guarantee  and  special  deposits 360. 95 

120,657.77 

Reserves  for  repayment  to  reclamation  fund  of  cost  of 

project: 

Value  of  construction  contracts  with  water-right 
applicants 708,690.95 

Value  of  construction  contracts  with  water-right 
applicants  temporarily  suspended 81, 480. 00 

Construction  charges  paid  in  advance  by  water- 
■  right  applicants 677. 28 

Construction  charges  paid  and  forfeited  by  water- 
right  applicants 9. 00 

Penalties  paid  on  construction  charges  by  water- 
right  applicants 368. 95 

791,226.18 

Capital  investment: 

Disbursement  vouchers 2, 914, 117. 19 

Transfer   vouchers    received    from 

other  projects 85, 853. 89 

12, 999, 971. 08 

Less — 

Collections 489,125.98 

CoUection  vouchers,  repayment 

refunds 206. 00 

Transfer  vouchers  issued  to  other 
projects 31, 619. 71 

Net  investment 520,95L69 

2,479,019.39 

Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 3,290,903.34 

Operating  expenses  and  reventuSj  Klamath  project,  to  June  30,  1916. 

EXPENSES. 

Canal  system: 

Operation $24, 097. 75 

Miintenance 28, 368. 93 

$52,466.68 

Lateral  system: 

Operation 34, 754.45 

Maintenance 97, 335. 39 

132,089.84 

Flood-protection  system: 

Maintenance 9, 831. 69 

Undistributed  expenses: 

Operation 4, 058. 42 

M!aintenance 5, 028. 57 

9,086.99 

Supplemental  construction  chargeable  to  operation  and  maintenance: 

Cost  to  Aug.  31,  1914 16,597.10 

Total 220,072.30 
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REVENUES. 

Operation  and  maintenance  charges  accrued  on  contracts  with  water- 
right  applicants 1149,  726. 87 

Operation  and  maintenance  charges  paid  in  advance  by  water-right 
applicants 875. 21 

Operation  and  maintenance  charges  paid  and  forfeited  by  water-right 
applicants 3. 76 

Penalties  on  operation  and  maintenance  charges  accrued  on  contracts 
with  water-right  applicants 70. 67 

Discount  allowed  on  operation  and  maintenance  charges  accrued  on 
contracts  with  water-right  applicants  (contra) *  1, 142. 82 

Rentals  of  irrigation  water 3, 235. 00 

Accrued  and  unpaid  operation  and  maintenance  accruals  transferred 
to  and  added  to  construction  charges 1, 269. 95 

Deferred  operation  and  maintenance  charges  (carried  to. debit  side  of 
assets,  liabilities,  reserves,  and  capital  statement) 66, 033. 67 

Total 220,072.30 

AsaetSf  HabiliHeSf  reserves^  and  capital,  BelU  Fourche  project,  to  June  SO,  1916. 

ASSETS. 

Inventory  of  stock  on  hand: 

Storehouse  stock ^ $12, 052. 04 

Cement 3, 049.  21 

Structural  iron  and  steel 597.  53 

Lumber. 6,757.44 

Forage  in  stock 2,468.64 

Fuel 201.02 

$25, 126. 88 


Accounts  receivable: 

Construction  chai;^  due  and  uncollected  from 
water-right  applicants 24, 381.  92 

Construction  cnai]^  imaccrued  on  contracts  with 
water-right  appbcants 1, 728, 010.  56 

Operation  and  maintenance  charges  due  and  un- 
collected from  water-ri^ht  applicants 24, 573.  28 

Uncollected  rentals  of  biuldings 50.  00 

Other  uncollected  items  unclassified 49.  20 


1,777,064.96 

Construction  work  contracted: 

Unearned  value  of  construction  work  contracted Q^  544.  35 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date $3, 406, 244.  43 

Plant  accounts 14,306.99 


Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 4, 248:  40 

Rentals  of  grazing  and  farming 

lands 2, 66 1 .  90 

Rentals  of  telephones  and  tolls.  87.  48 

OoE  tractors*  freight  refunds 2, 616. 22 

•Forfeitures  by  defaulting  bid- 
ders and  contractors 7, 337.  50 

Receipts  from  sale  of  town-site 

lots 64,350.67 

Other  revenues,  unclassified. . . .  45. 00 


3,  420, 551.  42 


IDwlQOt. 
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Construction  work  in  process — Contd. 
Less  cost  adjustments — 

Loss  on  mess-house  operations.        *  $3, 459.  57 
Profit  on  mercantile-store  oper- 
ations   1, 688. 16 

Profit  on  hospital  operations ...  2, 133. 64 

Total  deductions $71, 709.  40 


Net  cost  of  construction  of  project  to  date |3, 348, 842. 02 

Deferred  operation  and  maintenance  charges 176, 581.  46 

Total  assets 6, 337, 158.  67 

LIABILITIES,  RESERVES,  AND  CAPITAL. 

Accounts  payable:  , 

Unpaid  progress  earnings  under  construciion  con- 
tracts   18, 162.  98 

Unpaid  contract  holdbacks 1,589.  96 

Unpaid  labor 7,295.96 

Unpaid  purchases 4, 566. 13 

Unpaid  freight  and  express  charges 10, 806.  90 

Unpaid  passenger  fares 45.  55 

Unredeemed  meal  tickets 278.  70 

Other  unpaid  items  unclassified 3, 355.  71 

36, 101.  89 

Contingent  obligations: 

Unearned  value  of  construction  work  contracted 9, 544.  35 

Reserves  for  repayment  to  reclamation  fund  of  cost  of 
project: 
Value  of  construction  contracts  with  water-right 

applicants 1, 883, 106. 14 

Value  of  construction  contracts  with  water-right 

applicants  temporarily  suspended 31, 580. 40    - 

Construction  charges  paid  m  advance  by  water- 
right  applicants \ 4, 905.  47 

Construction  charges  paid  and  forfeited  by  water- 
right  applicants 619. 15 

Penalties  paid  on  construction  charges  by  water- 
right  applicants 1, 395.  36 

Capital  investment: 

Disbursement  vouchers. |3, 699, 551.  28 

Transfer    vouchers    received    from 
other  projects 97, 937. 61 


1,921,606.52 


Collections 391, 703.  95 

Collection  vouchers,  repayment 

refunds 265.  87 

Transfer    vouchers    issued    to 

other  projects 37 ,  938.  35 


3, 797, 488. 89 


429, 908. 17 


Net  investment 3, 367, 580.  72 

Revenue  in  excess  of  cost  of  operation  and  maintenance 2, 325. 19 

Total  liabilities,  reserves,  and  capital  investments  of  the  Gov- 
ernment      5, 337, 15a  67 

Operating  expenses  and  revenues^  Belle  Fourche  project,  to  June  SO,  1916. 

EXPENSES. 

Storage  works: 

Operation $13,636.89 

Maintenance 46,  528.  79 


$60,165.68 
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Canal  system: 

Opeiation $21,208.50 

liuuntenance 64, 167.  92 

$86,376.42 

Lateral  system: 

Operation 38,039.78 

Maintenance 140, 222. 02 

178,261.80 

Diaina^  system: 

Maintenance 3, 624.  44 

Undistributed  expenses: 

Opeiation 2, 808.  90 

Maintenance 12, 782.  67 

16, 691.  67 

Supplemental  construction  chargeable  to  operation  and 

maintenance: 

Cost  to  August  31,  1914 2,735.60 

Cost  since  Sept.  1,  1914 326.86 

3,062.46 

Revenues  in  excess  of  cost  of  operation  and  maintenance 2, 326. 19 

Total 348,407.66 

RBVBNUS8.  • 

Operation  and  maintenance  charges  accrued  on  contracts  with  water- 
right  applicants. $156, 151.  43 

Operation  and  maintenance  charges  paid  in  advance  by  water-right 
applicants 176. 83 

Operation  and  maintenance  charges  paid  and  forfeited  by  water-right 
applicants.  1 603. 86 

Penalties  on  operation  and  maintenance  charges  accrued  on  contracts 
with  water-nght  applicants 48L  38 

Discount  allowed  on  operation  and  maintenance  charges  accrued  on 
contracts  with  water-nj^ht  applicants  (contra) •: . .         ^  814.  76 

Rental  of  land  and  buildings  during  operating  period 430. 00 

Rentals  of  irrigation  water 1, 874. 14 

Accrued  and  unpaid  operation  and  maintenance  accruals  transferred  to 
and  added  to  construction  charges 13, 003. 17 

Other  revenues  unclassified,  earned  during  operatinj^  period 21. 05 

Deferred  operation  and  maintenance  chiuges  (earned  to  debit  side  of 
assets,  liabilities,  reserves,  and  capital  statement) 176, 681. 46 

Total : 348,407.66 

AuetSy  liabUUieif  rearvesj  and  capital,  Strawberry  Valley  project,  to  June  SO,  1916, 

ASSETS. 

Cash: 

In  special  fiscal  agent's  possession,  awaiting  remit- 
tance   114.86 

Cash  in  special  deposit  account 15, 313. 96 

$16,328.81 

Inventory  of  stock  on  hand: 

Storehouse  stock 24, 462. 76 

Products  of  local  operations 61. 80 

Freight  and  handling  on  inventory  property 2, 134. 96 

26,649.61 

Accounts  receivable: 

Construction  charges  due  and  uncollected  from  water- 
right  applicants 691. 81 

Construction  chaiges  unaccrued  on  contracts  with  water- 
right  applicants 1,710,828.37 

Operation  and  maintenance  charges  due  and  uncol- 
lected from  water-right  applicants 89. 66 

il>educt. 
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Accounts  receivable — Continued. 

Uncollected  rentals  of  power  and  lifi;ht |1 ,  087. 80 

Other  uncollected  items  unclassifiea 3, 163. 57 

Unadjusted  transfers  to  other  projects 58. 91 


3,192,949.74 


11,715,820.02 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

todate $3,106,910.82 

Gross  operation   and   maintenance 

cost  auring  construction 27, 171. 66 

Plant  accounts 58, 867. 26 

Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 5, 922. 80 

Rentals  of  grazing  and  farming 
lands 62,006.26 

Rentals  of  power  and  light 32, 411. 00 

Rentals  of  irrigation  water 678. 00 

Rentals  of  telephones  and  tolls .  1, 431. 06 

Contractors'  freight  refunds 46. 06 

Forfeitures  by  defaulting  bid- 
ders and  contractors 270. 00 

Less  cost  adjustments- 
Profit  on  mess-house  operations .  6, 026. 36 

Profit  on  mercantile  store  oper- 
ations    9, 235 . 29 

Loss  on  hospital  operations ^2, 358. 79 

Total  deducUons 114,667.0?^ 

Net  cost  of  construction  of  project  to  date 3, 078, 282. 71 

Deferred  operation  and  maintenance  chaiiges 4, 374. 06 

Total  assets 4,840,455.11 

UABILITIE8,   RESERVES,   AND  CAPITAL. 

Accounts  payable: 

Unpaid  progress  earnings  under  con- 
struction contracts |36, 250. 35 

Unpaid  labor 4,792.69 

Unpaid  purchases 5, 245. 55 

Unpaid  treight  and  express  charges 4, 073. 16 

Unpaid  passenger  fares 23. 80 

Unpaid  agreements  to  purchase  real 

property 172. 97 

Unredeemed  coupon  books *. .  73. 05 

Guarantee  and  special  deposits 15, 313. 95 

Other  unpaid  items  unclassified 648. 90 

66, 594. 42 

Reserves  for  repayment  to  reclamation 
fund  of  cost  ot  project: 
Value  of  construction  contracts  with 

water-right  applicants 1, 731, 249. 13 

Capital  investment: 

Disbursement  Vouchers |3, 190, 892. 12 

Joint  construction  vouchers  received         17, 783. 16 
Transfer    vouchers    received    from 

other  projects : .        102, 133. 06 

3,310,808.34 
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(kpital  inveBtment— Continued. 

CoUectiona $217,763.46 

Transfer    vouchers    isBued    to 

other  projects. 50, 443. 33 

$268,196.78 

Net  investment $3,042,611.56 

Total  liabilitiee,  reserves,  and  capital  investments  of  the  Govern- 
ment     4,840,465.11 

Operating  expentet  and  revenue$t  Strawberry  Valley  prt^jeet^  to  June  SOy  1916, 

BZPBM8B8. 

Storage  works: 

(5)eration $1, 862 .  64 

Maintenance 4, 000. 81 


$5,863.46 


Canal  system: 

Operation 4, 617 .  21 

Maintenance 6, 686.06 

10,303.27 

Lateral  system: 

Operation 1,337.36 

Power  system: 

Oi)«ration 4 ,  357 .  60 

Miiintenance 1, 102. 22 

5,459.72 

Flood  protection  system: 

Operation 148. 66 

Undistributed  expenses: 

Operation 2, 389. 68 

Maintenance 2,684.30 

6,073.98 


Total 28,186.34 

REVENUES. 

Operation  and  nudntenance  charges  accrued  on  contracts  with  water- 
right  applicants 5, 441. 69 

Penalties  on  operation  and  maintenance  charges  accrued  on  contracts 

with  water-nght  applicants 1 .  73 

Discounts  allowed  on  operation  and  maintenance  charges  accrued  on 

contracts  with  water-n^ht  applicants  (contra) ^  224. 46 

Rental  of  land  and  buildings  during  operating  period 228. 00 

Rentals  of  grazing  and  farming  lands  during  operating  period 14, 549. 20 

Rentals  of  power  and  liffht  during  operating  period 4, 091. 72 

Rental  of  telephone  ana  tolls  during  operating  period 51.43 

Other  revenues  unclassified,  eamea  during  operating  period '  326. 93 

Deferred  operation  and  maintenance  charges  (carried  to  debit  side  of 

assets,  liabilities,  reserves,  and  capital  statement) 4, 374. 06 

Total 28,186.34 

Assets,  liabilities,  ruerves,  and  capital,  Okanogan  project,  to  June  SO,  1916. 

ASSETS. 

Inventory  of  stock  on  hand: 

Storehouse  stock $1, 635. 10 


Cement 3,835.80 

Structural  iron  and  steel 2,394.97 

Lumber 472.47 


$8,338.34 


61309*— 16 47 
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Accounts  receivable: 

Construction  charges  due  and  uncollected  from 
water-right  applicants $51, 609. 11 

Operation  and  maintenance  charges  due  and  un- 
collected from  water-ri8:ht  applicants 58. 50 

Uncollected  rentals  of  imfflition  water 17, 280. 61 

Unad j  usted  transfers  to  other  projects 146. 56 


814,347.33 


169,094.78 
Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date |807,74L06 

Gross  operation   and   maintenance 

cost  during  construction 4, 736. 36 

Plant  accounts 1, 869. 91 

I^Bs  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 224. 00 

Rentals  of  grazing  and  farming 

lands 540.00 

Rentals  of  irrigation  water 1, 670. 50 

Less  cost  adjustments — 

Loss  on  mess-house  operations. .  ^  193. 83 

Profit  on  hospital  operations. . .  332. 78 

Total  deductions 2, 573. 45 

Net  cost  of  construction 
of  project  to  date 811, 773.  88 


Less  - 

Collections 149, 360. 56 

Collection  vouchers,  repayment 

refunds 52. 50 

Transfer    vouchers    issued    to 

other  projects 10, 404. 91 


918, 137. 13 


159, 817. 97 


Deduct. 


8, 477.  27 


Total  assets 889, 207.  00 

LIABILITIES,    RESERVES,   AND  CAPITAL. 

Accounts  payable: 

Unpaid  labor $1,688.86 

Unpaid  purchases 3, 719. 42 

Unpaid  freight  and  express  charges 3, 020. 49 

Unpaid  passenger  fares 48. 50 

Reserves  for  repayment  to  reclamation  fund  of  cost  of 
project: 

value  of  construction  contracts  with  water-right 

applicants 68,198.66 

Construction  charges  paid  in  advance  by  water- 
right  applicants 8, 033. 00 

Capital  investment: 

Disbursement  vouchers $880, 215. 82 

Transfer    vouchers    received    from 
other  projects 37, 921. 31 


76, 231.  66 


Net  investment 758, 319, 16 

Revenue  in  excess  of  cost  of  operation  and  maintenance 46, 178. 91 


Total  liabilities,   reserves,   and    capital   investments   of    the 
Government 889, 207. 00 
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EXPENSES. 


Lateral  system: 
Operation . . . . 
Maintenance. 


Undistributed  expenses: 

Operation 

Maintenance 


$6, 152. 20 
826.50 


17, 995.  50 
37, 113.  50 


9, 937.  80 
15, 271.  26 


Revenues  in  excess  of  cost  of  operation  and  maintenance 
(carried  to  credit  side  of  assets;  liabilities,  reserves,  and  capital 
statement) 


Total. 


REVENUES. 


Operation  and  maintenance  charges  accrued  on  contracts  with  water- 
right  applicants — 

Penalties  on  operation  and  maintenance  charges  accrued  on  contracts 
with  water-right  applicants 

Rental  of  land  and  buildings  during  operating  perio<l 

Rentals  of  irrip^tion  water 


$6, 978.  70 
55, 109. 00 

25,  209. 06 

46, 178.  91 
133, 475.  67 

36, 300.  89 

314.  81 

1, 667. 12 

95, 192.  85 


Total 133,475.67 

Assets,  liabilities  J  reserves,  and  capital,  Yakima  storage  project,  to  June  SO,  1916. 

ASSETS. 

Cash: 

In  other  employees*  hands,  awaiting  transfer  to  special  fiscal 
a<j;ent8 $390. 00 

Inventory  of  stock  on  hand: 

Stores  issued  and  not  used $4, 402.  90 

Storehouse  stock 51, 504.  79 

Cement 2, 772. 70 

Structural  iron  and  steel 4, 503.  62 

Lumber 633.  88 

Explosives 4, 683. 19 

Forage  in  stock 276.  79 

Fuel 1,332.69 

Products  of  local  operations 13, 871. 53 


Accounts  receivable: 

Other  uncollected  items  unclassifiecl 

Unadjusted  transfers  to  other  projects 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date. $2, 172,  734. 01 

Gross   operation   and   maintenance 

cost  during  construction 8,307.84 

Plant  accounts 61, 542.  39 


786.  87 
28.70 


Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 

Rentals  of  grazing  and  farming 

lands 

Rentals  of  power  and  liG:ht .... 

Rentals  of  irrigation  water 

Rentals  of  telephones  and  tolls - 
Other  revenues.  undaR«ifi^^^ .  - 


2,  242, 584.  24 


21,346.92 

51.00 

1, 385. 47 

14, 305.  00 

22.80 

40, 454.  95 


83,982.09 


815. 57 
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Construction  work  in  process— Contd. 
Less  coet  adjustments — 

Profit  on  mess  house  operations .        %il,  063. 88 
Profit  on  mercantile  store  opera- 
tions   12, 663. 63 

Profit  on  hospital  operations ...  1, 306. 94 

Total  deductions |132, 600. 69 

Net  cost  of  construction  of  project  to  date |2, 109. 983. 65 

Total  assets 2,195,17L31 

LIABIUTIES,  RESERVES,  AND  CAPrTAL. 

Accounts  payable: 

Unpaid  hior $24,062.61 

Unpaid  purchases 19, 871. 76 

Unpaid  treight  and  express  charges 7,  Oil.  60 

Unpaid  passenger  fares 177.95 

Unredeemed  coupon  books 761. 80 

Unadjusted  tranneni  from  other  projects 2. 15 


Reserves  for  repayment  to  reclamation  fund  of  coet  of 
project: 
Value  of  construction  contracts  with  water-right 

applicants 630. 00 

Miscellaneous  accruals,  charges  accrued  on  con- 
tracts with  Indian  Service 200,000. 00 

Capital  investment: 

Disbursement  vouchers |2, 053, 245. 36 

Transfer    vouchers    received    from 
other  projects 201, 67L  86 

Less — 


51,887.87 


200,630.00 


2,254,817.22 


Collections 276,815.63 

Transfer    vouchers    issued    to 
other  projects 35, 348. 15 


312, 163. 78 


Net  investment 1, 942, 653. 44 

Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 2, 195, 171. 31 

AssetSj  liabilUies,  reserves,  and  capital,  Yakivui-Sunnyside  project,  to  June  SO,  1916. 

ASSETS. 

Inventory  of  stock  on  hand  • 

Storehouse  stock $8, 832. 28 

Cement 4, 265. 66 

Lumber 1, 124. 88 

Explosives 271.  62 

Forage  in  stock 115. 21 

Fuel : 53.77 

Freight  and  handling  on  inventory  property *  2, 462. 35 


Accounts  receivable: 

Construction  charges  due  and  uncollected  from 

water-right  applicants 31, 823.  70 

Construction  cnarjjes  unaccrued  on  contracts  with 

water-right  applicants 1, 022, 323. 96 

Operation  and  maintenance  charges  due  and  un- 
collected from  water-right  applicants 34, 541. 01 

Uncollected  freight  refunds 724. 77 

Other  uncollected  items  uncljussified 227. 70 

Unadjusted  transfers  to  other  projects *  383. 41 


|12,20L07 


1,089,257.73 


JDpdnct. 
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Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date $2,921,760.26 

Gross    supplemental     construction 


$2,940,918.56 


cost  of  project  to  date 2, 606. 40 

Gross  operation  and   maintenance 

cost  during  construction 7,584.70 

Plant  accounts 8, 967. 20 

Less  revenue  earned  during  con- 
struction— 

Rentals  of  buildings 3, 260. 67 

Gontractan'  freight  refunds 10, 158. 12 

Forfeitures  by  defaulting  bidders 

and  contractors 5, 391. 16 

Less  cost  adjustments — 

Profit  on  mess  house  operations.  3, 768. 01 
Profit  on  mercantile  store  opera- 
tions              2, 917. 76 

Profit  on  hospital  operations . . .  974. 98 

Total  deductions 26,470.69 


Net  cost  of  construction  of  project  to  date 2, 914, 447. 87 

Deferred  operation  and  maintenance  cnai^es 37,826.71 

Total  assets 4,060,796.68 

LIABILmSS,  RBSEBVE8,  AND  CAPrFAL. 

Accounts  payable: 

Unpaid  contract  holdbacks |3, 732. 75 

Unpaid  labor 6,104.03 

Unpaid  purchases 3, 034. 57 

Unpaid  freight  and  express  charges 5, 044.  61 

Unpaid  passenger  fares 36.  65 

Unpaid  agreements  to  purchase  real  property 100. 00 

Unadjusted  transfers  from  other  projects 16.  65 

18, 069.  26 

Contingent  obligations: 

Unearned  value  of  construction  work  contracted 7, 063. 30 

Reserves  for  repayment  to  reclamation  fund  of  cost  of 
project: 
Value  of  construction  contracts  with  water-right 

applicants 1,729,424.03 

Value  of  construction  contracts  with  water-right 

applicants  temporarily  suspended 3, 952. 00 

Construction  charges  paid  in  advance  by  water- 
right  applicants 4, 953. 15 

Construction  charges  paid  and  forfeited  by  water- 
right  applicants 180. 00 

Penalties  paid  on  construction  charges  by  water- 
right  applicants 5, 930. 53 


Capital  investment: 

Disbursement  vouchers $3, 658, 061.  20 

Transfer    vouchers    received    from 
other  projects 40,752.59 


1,744,439.71 


3,698,813.79 
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Capital  investment—Continued. 
Less— 

CoUections |1 .  327,  ^.  54 

Collection  vouchers,  repayment 

refunds 2, 589. 18 

Transfer    vouchers    issued    to 

other  projects 77, 456. 66 

$1, 407,  589.  38 

Net  investments $2, 291, 224. 41 


Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 4.060,796.68 

Auets,  liabilities,  reserves,  and  capital,  Yakima- Tieton  project  to  June  SO,  1916, 

AS8BTS. 

Inventory  of  stock  on  hand: 

Stores  issued  and  not  used $250.99 

Storehouse  stock 1, 609. 92 

Cement 1,956.41 

Structural  iron  and  steel 100. 00                      * 

Lumber 300.00 

Forage  in  stock 252. 59 

Products  of  local  operations 348. 25 

Freight  and  handung  on  inventory  property '  938. 05 


Accounts  receivable: 

Confitructlon  charges  due  and  uncollected  from 
water-right  applicants 18,542.57 

Construction  charges  unaccrued  on  contracts  with 
water-right  applicants 2, 430, 653. 21 

Operation  and  maintenance  charges  due  and  un- 
collected from  water-right  applicants 15, 254. 88 

Unadjusted  transfers  to  other  projects *  252. 17 

Construction  work  in  process: 

Grose  cost  of  construction  of  project 

to  date $3,159,422.93 

Gross  operation  and   maintenance 

cost  during  construction 10, 208.  54 

3,169,63L47 

Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 4,827.35 

Rentals  of  power  and  light 3, 526. 50 

Contractors^  freight  refunds 5, 092. 12 

Less  cost  adjustments — 

Loss  on  mess-house  operations. .         >  1, 131. 79 
Profit  on  mercantile  store  op- 
erations   9,992.83 

Profit  on  hospital  operations. . .  2, 185.  94 

Total  deductions 24. 492.  95 


$3,780.11 


2,464,198.49 


Net  cost  of  construction  of  project  to  date 3, 145,138.52 

Deferred   operation  and  maintenance  charges II,  097. 14 


Total  costs 5. 624, 214.  26 

LXABILITIBS,  RESERVES,  AND  CAPITAL. 

Accounts  payable: 

Unpaid  labor $2,170.52 

Unpaid  purchaBea 2, 008. 60 

Unpaid  freight  and  express  charges 911  09 

1  Deduct. 
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Unredeemed  coupon  books 17. 15 

Other  unpaid  items  unclassified 7. 06 

15, 163. 31 

Reserves  for  repayment  to  reclamation  fund  of  cost  of 

project: 

Value  of  construction  contracts  with  water-right 
applicants 2,702,223.43 

Value  of  construction  contracts  with  wat^r-right 
applicants  temporarily  suspended 14, 415. 00 

Construction  charges  paid  in  advance  by  water- 
right  applicants 1, 031. 08 

Construction  charges  paid  and  forfeited  by  water 
right  applicants 21.  60 

Penalties  paid  on  construction  charges  by  water- 
right  applicants 2, 382. 96 

2,720,074.07 

Capital  investment: 

Disbursement  vouchers |3, 260, 069. 24 

Transfer    vouchers    received    from 
other  projects 464, 700. 11 

3,724,769.35 

Collections 496, 644. 98 

Collection  vouchers,  repayment 

refimds 762.60 

Transfer    vouchers    issued    to 

othur  projects 328, 384.  89 

825, 792. 47 

Net  investment 2, 898, 976. 88 

Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 5, 624,  214.  26 

Operating  expenses  and  revenues  YUkima-Sunnyside  project^  to  June  30^  1916. 

EXPENSES. 

Storage  works: 

Operation 11,264.91 

Maintenance 1, 534. 55 

12,799.46 

Canal  system: 

Operation 126,242.39 

Maintenance 231 ,  827. 31 

358, 069.  70 

Lateral  system: 

Operation 92, 179. 08 

Maintenance 186, 073  54 

278, 252.  62 

Undistributed  expenses: 

Operation 1, 016. 22 

Maintenance 36,  770.  29 

37,  786. 51 

Total 676,908.29 

BEVENUES. 

Operation  and  maintenance  charges  accrued  on  contracts  with  water- 
right  applicants 577, 856.  98 

Operation  and  maintenance  charges  paid  in  advance  by  water-right 
applicants 456. 44 

Operation  and  maintenance  charges  paid  and  forfeited  by  water-ri^t 
applicants 23. 92 

Penalties  on  operation  and  maintenance  charges  accrued  on  contracts 
with  water-right  applicants 5, 675. 96 
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Discount  allowed  on  operation  and  maintenance  chaiges  accrued  on 

contracts  with  water-right  applicants  (contra) *  $721. 27 

Rental  of  land  and  buildings  during  operating  period 2,075.40 

Rentals  of  grazing  and  fanning  lands  during  operating  period 15u  00 

Rentals  of  power  and  light  during  operating  period 1, 8d9. 20 

Rentals  of  irrigation  water 39, 83L  63 

Accrued  and  unpaid  operation  and  maintenance  accruals  transferred  to 

and  added  to  construction  charges 10, 714. 25 

Other  revenues  unclassified,  earned  during  operating  period 1, 184.  S2 

Deferred  operation  and  maintenan(fe  charges  (earned  to  debit  side  of 

assets,  liabilities,  reserves,  and  capital  statement) 37, 825. 96 

Total 676,908.29 

Operating  expenses  and  revenues,  Ybkima'  TieUm  project,  to  June  SO,  1916, 

BZPBN8B8. 

Storage  works: 

Operation $6,941.90 

Maintenance 1, 762. 87 

$8, 704. 77 

Canal  system: 

Operation 12, 240. 21 

Maintenance 19, 590. 78 

31,830.99 

Lateral  system: 

Operation 66, 027. 40 

Maintenance 80, 775. 57 

136,802.97 

Undistributed  expenses: 

Operation 2, 796. 01 

Maintenance 29, 823. 10 

32,619.11 

Total 209,957.84 

BBVBNUBS. 

Operation  and  maintenance  chaiges  accrued  on  contracts  with  water- 
right  applicants 165, 517. 65 

Operation  and  maintenance  chaiges  paid  in  advance  by  water-right  appli- 
cants  '. , 159.65 

Oi>eration  and  maintenance  charges  paid  and  forfeited  by  water-right 
applicants 12.00 

Penalties  on  operation  and  maintenance  charges  accrued  on  contracts  with 
water-right  applicants 17. 07 

Discount  allowea  on  operation  and  maintenance  charges  accrued  on  con- 
tracts with  water-rignt  applicants  (contra) '  1,040.92 

Rental  of  land  and  building  during  operating  period 4,722.38 

Rentals  of  grazing  and  fanning  lancbB  during  operating  period 622. 00 

Accrued  and  unpaid  operation  and  maintenance  accruals  transferred  to 
and  added  to  construction  charges 28,950.97 

Deferred  operation  and  maintenance  chaiges  (carried  to  debit  side  of 
assets,  liabilities,  reserves,  and  capital  statement) 11, 097. 14 

Total 209,957.84 

Assets,  liabUUies,  reserves,  and  capital,  Shoshone  project,  to  June  SO,  1916. 

AS8BT8. 

Cash: 

Cash  in  special  deposit  account $1,600.02 

Inventory  of  stock  on  nand : 

Storehouse  stock $42,234.62 

Cement 2,772.70 

Structural  iron  and  steel 5,890.49 

'Deduct. 
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Exploeives 100.96 

Fuel 689.74 

Products  of  local  operations 118. 82 

Freic^t  and  handling  on  Inventory  property 410. 87 

Accounts  receivable: 

Construction  chaip:es  due  and  uncollected  from 
water-rijB^ht  applicants 5, 709. 25 

Construction  cnaiges  unaccrued  on  contracts  with 
water-right  appficants 1, 676, 419.  69 

Operation  and  maintenance  charges  due  and  uncol- 
lected from  water-right  applicants 9, 559. 51 

Uncollected  freight  refunds 1, 529. 05 

Other  uncollected  items,  unclassified 15, 631. 06 

1,708,848.56 

Construction  work  contracted: 

Unearned  value  of  construction  work  contracted 58, 926. 46 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date $4,074,502.97 

Gross    supplemental    construction 

cost  of  project  to  date 468,477.16 

Plant  accounts 38,443.62 

4,581,423.66 

Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 12, 402. 31 

Rentals  of  grazing  and  farming 

lands 2,181.30 

Rentals  of  telephones  and  tolls.  145. 76 

Contractors'  freight  refunds 19, 355.  59 

Forfeitures  by  aefaulting  bid- 
ders and  contractors 34,860.08 

Receipts  from  sale  of  town-site 

lots 51,728.40 

Otiier  revenues,  unclassified ...  1, 150. 57 

Less  cost  adjustments — 

Loss  on  mess-house  operations. .       '  10, 222. 18 
Profit  on  mercantile  store  opera- 
tions   3, 252. 00 

Profit  on  hospital  operations. . .  381. 02 

Total  deductions 115,234.84 

Net  cost  of  construction  of  project  to  date 4, 466, 188. 81 

Deferred  operation  and  maintenance  charges 79, 705. 51 

Total  assets 6,382,417.87 

LIABILrnBS,   RB8ERVBS,   AND  CAPITAL. 

Accounts  payable: 

Unpaid  progress  earnings  under  construction  con- 
tracts   $12,252.16 

Unpaid  contract  holdbacks 5, 544. 56 

Unpaid  labor 9, 556. 32 

Unpaid  purchases 11, 731. 66 

Unpaid  freight  and  express  charges 20, 865. 23 

Unpaid  passenger  fares 283.85 

Unpaid  agreements  to  purchase  real  property 250. 00 

Guarantee  and  special  deposits 1,600.02 

Other  unpaid  items,  unclassified 10, 164. 23 

72, 248. 02 

Contingent  obligations: 

Unearned  i^ue  of  construction  "work  contracted 58, 926. 46 

^Deduct. 
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Reserves  for  repayment  to  reclamation  fund  of  cost  of 
project: 
Value  of  construction  contracts  with  water-right 

applicants 11,837,312.1? 

Value  of  construction  contract  with  water-right 

applicants  temporarily  suspended 105, 240. 26 

Construction  charges  paid  in  advance  by  water- 
right  applicants ; 4, 446. 31 

Construction  charges  paid  and  forfeited  by  water- 
right  applicants 2, 560. 43 

Penalties  paid  on  construction  charges  by  water- 
right  applicants 727. 12 

II,  950, 286.  25 

Capital  investment: 

Disbursement  vouchers $4, 755, 600.  97 

Transfer    vouchers    received    from 

other  projects 182, 318. 88 

4,937,919.86 

Less — 

Collections 583, 826. 25 

Collection     vouchers,     repay- 
ment refunds 1, 444. 54 

Joint     construction     vouchers 

issued 51,69L92 

636, 962. 71 

Net  investment 4,300,957.14 


Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 6,382,417.87 

Operating  expenses  and  revenues  Shoshone  project^  to  June  SO,  1916. 

EXPENSES. 

Storage  works: 

Oper&tion $12,035.98 

Maintenance 10, 749. 50 

$22,786.48 

Canal  system: 

Operation 23,843.40 

Maintenance 19, 382. 19 

43,225.59 

Lateral  system: 

Operation 48,370.20 

Maintenance 39, 238. 93 

87, 609. 13 

Drainage  system: 

Operation 1,849.95 

Maintenance 4, 272. 13 

6, 122. 08 

Flood  protection  system: 

Maintenance 1, 841. 51 

Undistributed  expenses: 

Operation  and  maintenance 7, 596. 34 

Supplemental  construction  chargeable  to  operation  and 
maintenance: 

Cost  to  Aug.  31,  1914 41,089.04 

Cost  since  Sept.  1, 1914 8,123.76 

49,212.80 

Total 218,392.93 

REVENUES. 

Operation  and  maintenance  charges  accrued  on  contracts  with  water- 
right  applicants 133,113.54 

Operation  and  maintenance  charges  paid  in  advance  by  water-right 
applicants 3,126.11 
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Penalties  on  operation  and  maintenance  charges  accrued  on  contracts 

with  water-rif^ht  applicants 749. 09 

Discount  allowed  on  operation  and  maintenance  charges  accrued  on 

contracts  with  water-right  applicants *  597. 54 

Rentals  of  irrigation  water 571. 31 

Accrued  and  unpaid  operation  and  maintenance  accruals  transferred  to 

and  added  to  construction  charges 147. 75 

Deferred  operation  and  maintenance  charges  (carried  to  debit  side  of 

assets,  liabilities,  reserves,  uul  capital  statement) 79, 705. 51 

Total 218,392.93 

Assets,  liahilities,  reserves,  and  capital,  secondary  projects,  to  June  SO,  1916. 

ASSETS. 

Inventory  of  stock  on  hand:  Storehouse  stock $6, 577. 76 

Accounts  receivable:  Other  uncollected  items  unclassified 455. 16 

Construction  work  in  process: 

Gross  cost  of  construction  of  project  to  date |1, 021, 667. 69 

Less  cost  adjustments— 

Loss  on  mess-house  operations ^  $2, 442. 66 

Profit  on  hospital  operations 394. 50 

Total  deductions *  2, 048. 16 

Net  cost  of  construction  of  project  to  date 1, 023, 715. 85 

Total  assets 1, 030, 748. 77 

LIABILITIES,    RESERVES,   AND  CAPITAL. 

Accounts  payable: 

Unpaid  labor 1526.50 

Unpaid  purchases 2, 554. 53 

Unpaid  freight  and  express  charges 197. 23 

Unpaid  passenger  fares 609. 19 

Capital  investment: 

Disbursement  vouchers $964, 368. 47 

Transfer    vouchers    received    from 
other  projects 175,283.95 

1,139,652.42 

Collections 34,764.24 

Transfer    vouchers    issued    to 
other  projecU 78, 02G.  86 

112,  791 .  10 


3,887.45 


Net  investment 1,026,861.32 


Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 1,030,748.77 

Assets,  licLbilUies,  reserves,  and  capital,  WasJwngton  office,  to  June  SO,  1916, 

ASSETS. 

Cash: 

In  special  fiscal  agent's  possession,  awaiting  re- 
mittance    145. 50 

Cash  in  special  deposit  account 84, 140. 58 

$84,186.08 

»  Deduct 
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Inventory  of  stock  on  hand: 

StorehouBO  stock $42,200.83 

Goods  in  transit 271. 08 

Freight  and  handling  on  inventory  property 5, 400. 68 


Accounts  receivable: 

Uncollected  items  unclassified 10,232.40 

Unadjusted  transfers  to  projects .60 


Cost: 

Undistributed  to  date 1120.09 

Equipment 26, 882. 27 

Less  revenues  earned — 

Rentals  of  telephones  and  tolls .  404. 74 

OUier  revenues,  unclassified ...  2, 415. 65 


$47,872.69 
10,232.90 


27,002.36 


Total  deductions 2,820.39 

Net  cost  of  inventory  to  date 24,181.97 


97,146.12 


Total  assets 166,473.54 

UABILinBS,   RBSERVBfl,  AND  CAPITAL. 

Accounts  payable: 

UnpafdUbor $2,094.75 

Unpaid  purchases 7, 941. 45 

Unpaid  freight  and  express  charges 305.89 

Unpaid  passenger  fares 1,883.07 

Guaranty  and  special  deposits 84, 140. 5^ 

Other  unpaid  items  uncJassified 780.38 

Gapital  investment: 

Disbursement  vouchers $3,186,365.53 

Tmnafer   vouchers   received   from 
projects 140,277.53 

3,326,643.06 

Collections 45,123.48 

Transfer   vouchers    issued    to 
projects 3,212,192.16 

3,257,315.64 

Net  investment 69,327.42 

Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 166,473.54 

Funciioml  featwre  coaU  of  WaMngUm  office  to  Jwm  SO,  1916. 

Features: 

Examinations  and  surveys $120.09 

Equipment 26,882.27 

Gross  cost  to  June  30, 1916 27,002.36 

Less  revenues  earned : 

Rentals  of  telephones  and  tolls $404.74 

Other  revenues,  unclassified 2, 415. 65 

2,820.39 


KetOMtofinventoiy  toJune  30,  1916 ^        24^181.97 
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Salaries  and  wages |238, 316 

Books,  stationery,  printinffj  and  office  supplies 12, 890 

Furniture  and  fixtures— office 2, 200 

Rental  of  offices 9, 240 

Telephone  service 1, 026 

Telegraph  service 6, 000 

Heat,  light,  and  power 1, 200 

Traveling  expenses 26, 168 

Books,  stationery,  printing,  and  drafting  supplies  for  issue  to  field  offices  42, 322 
Instruments,  surveying,  engineering,  and  mechanical  for  issue  to  field 

offices 6, 000 

Total 344,360 

As$et$,  UabUiHes,  raervea,  and  capital^  Denver  office,  to  June  SO,  1916, 

ASSETS. 

Inventory  of  stock  on  hand: 

Storehouse  stock |19, 331. 50 

Freight  and  handling  on  inventory  property '  104. 26 

$19,227.24 

Accounts  receivable — ^Unadjusted  transfers  to  projects 4, 460. 49 

Undistributed  cost  to  date $85, 480. 80 

Less  cost  adjustments,  loss  on  hospital  operations. .  H.  16 

Net  cost  of  inventory  to  date 85, 481. 96 

Totalassets 109,169.68 

LIABILITIB8,   RESERVES,   AND  CAPITAL. 

Accounts  payable: 

Unpafd  labor $1,247.66 

Unpaid  purchases 718. 86 

Unpaid  freight  and  express  chaiges 376. 66 

Unpaid  passenger  fares 1,641.59 

Unadjusted  tnmsfers  from  projects 85, 480. 80 


Capital  investment: 

Disbursement  vouchers $82, 376. 92 

Transfer   vouchers   received    from 
projects 27, 545. 13 


Collections 2, 280. 24 

Transfer    vouchers    isRued    to 
projects 87,936.60 


89,466.47 


109,921.05 


90,216.84 


Net  investment 19,704.21 

Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 109, 169. 68 

Funetional/eature  ooet  of  the  Denver  office  to  June  SO,  1916 

Features: 

Examination  and  surveys $85, 480. 80 

Less  revenues  earned,  loss  on  hospitals '  1. 16 

Net  cost  of  inventory  to  June  30,  1916 85, 481. 95 
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Estimated  cost  of  contemplated  loorhfor  Denver  office  during  fiscal  year  1917. 

Salaries  and  wages $112, 320 

Books,  stationery,  printing,  and  office  supplies 8, 760 

Furniture  and  fixtures 1, 500 

Office  rent ' 5, 000 

Telegraph  service 3, 000 

Telephone  service 250 

Ice  water  and  towel  service 250 

Travel 18,000 

Drayage 250 


522.76 


Total 149,330 

Assets,  liabilities,  reserves,  and  capital,  Blacl-feet  (Indian)  project,  to  June  SO,  1916. 

ASSETS. 

Cash: 

In  special  fiscal  agent's  possession,  awaiting  remittance •  $3. 14 

Inventory  of  stock  on  nand : 

Stores  issued  and  not  used $625. 30 

Storehouse  stork 550. 58 

Cement 514. 84 

Structural  iron  and  steel 941. 51 

Lumber 564. 31 

Forage  in  stock   10. 14 

Products  of  local  operations 8. 85 

Freight  and  handling  on  inventory  propertv 330. 94 

3,546.47 

Account^  receivable: 

Uncollected  freight  refunds 10. 66 

Other  uncoUected  items  unclassified 12. 75 

Unadjusted  transfers  to  other  projects 499. 35 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date $956,457.75 

Gross  operation  and  maintenance 

cost  during  construction 23, 690. 09 

Plant  accounts 1, 248. 62 

981,396.46 

Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 839.  65 

Rentals  of  telephones  and  tolls.  714. 60 

Contractors'  freight  refunds 36. 04 

Other  revenues,  unclassified ...  7. 50 

Less  cost  adjustments — 

Profit  on  mess-house  operations.  7, 950. 16 
Profit  on  mercantile-store  oper- 
ations            18, 955. 99 

Profit  on  hospital  operations. . .  628. 33 

Total  deductions 29, 1 32. 27 

Net  cost  of  construction  of  project  to  date 952, 264. 19 

Total  assets 956,336.56 

LIABILITIBS,    RESERVES,    AND  CAPITAL. 

Accounts  payable: 

Unpaid  labor |1, 569. 22 

Unpaid  purchases 1, 192. 09 

Unpaid  freight  and  express  charges 191. 34 

Unpaid  passenger  fares 3. 85 


2,956.50 
Reserves  for  repayment  to  reclamation  fund  of  cost  of  project: 

Miscellaneous  accruals,  charges  accrued  on  contracts  with  Indian 
Service .* 928,380.14 
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Disbursement  vouchers $952, 530. 40 

Transfer    vouchers    received    from 
other  projects 109, 379. 18 

Less — 

Collection  vouchers,  repayment 

refunds 952, 469. 17 

Transfer    vouchers    issued    to 

other  projects 84, 440. 49 


$1,061,909.58 


1,036,909.66 


Net  investment $24, 999. 92 

Total  liabilities,   reserves,   and   capital  invest- 
ments of  the  Government 956, 336. 56 

Assets,  liabilities,  reserves,  and  capital,  Flathead  (Indian)  project,  to  June  SO,  1916, 

ASSETS. 

Cash: 

In  other  employees'  bands,  awaiting  transfer  to  special  fiscal  agents.  $16. 17 

Inventory  of  stock  on  hand: 

Stores  issued  and  not  used $865. 86 

Storehouse  stock 16, 621.  61 

Cement 3, 647. 98 

Explosives 301.  62 

Forage  in  stock 1, 733. 37 

Products  of  local  operations 13, 368.  42 

Freight  and  handling  on  inventory  property 15. 81 

36, 594. 67 

Accounts  receivable: 

Uncollected  rentals  of  irrigation  water 32,  784.  82 

Other  uncollected  items  unclassified 473. 14 

Unadjusted  transfers  to  other  projects 49. 63 

13, 307. 59 

Construction  work  contracted: 

Unearned  value  of  construction  work  contracted 3, 248. 15 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date $1 ,  676, 292. 01 

Gross  operation  and  maintenance 


1,801,257.87 


cost  during  construction 98, 244. 08 

Plant  accounts 26, 721. 78 

Less  revenues  earned  diuing  con- 
struction— 

Rentals  of  buildings 3,555.47 

Rentals  of  grazing  and  farming 

lands 810.75 

Rentals  of  irrigation  water 29, 675. 02 

Rentals  of  telephones  and  tolls..  5, 104. 96 

Contractors*  freight  refunds 2, 072. 04 

Forfeitures  by  defaulting  bidd  ers 

and  contractors 990.00 

Other  revenues,  unclassified . . .  344. 19 
Less  cost  adjustments — 

lSx)fit  on  mess-house  operations.  12, 097.  51 

Profit  on  mercantile-store  oper- 
ations    8, 525.  50 

Profit  on  hospital  operations. ..  1,146.79 

Total  deductions 64, 322. 23 


Net  cost  of  construction  of 
project  to  date 1, 736, 935. 64 

Total  asBets 1,790,102.22 


752      FIPTEBNTH  ANNUAL  REPORT   OF   RECLAMATION   SERVIGB. 
LIABIUTIBS,    RB8BRTB8,   AND  CAPITA.L. 

Accounts  payable: 

Unpaid  progress  earnings  under  construction  c<hi- 

tracts 122,568.06 

Unpaid  contract  holdbacks 6, 644. 00 

Unpaid  labor 7, 502.76 

Unpaid  purchases 16,362.34 

Unpaid  freight  and  express  charges 7, 172. 53 

Unpaid  passenger  fares 29. 30 

180,359.88 

Contingent  obligations: 

Unearned  value  of  construcUon  work  contracted 3,248.15 

Reeerves  for  repa3anent  to  reclamation  fund  of  cost  of 
project: 
Construction  chaiges  paid  in  advance  by  water- 
right  applicants 387. 14 

Discounts  allowed 55.39 

Chaiges  accrued  on  contracts  with  Indian  Service.    1, 502, 7^.  27 


Capital  investment: 

Disbursement  vouchers $1, 758, 441. 43 

Joint  construction  vouchers  re- 
ceived   363. 10 

Transfer  vouchers  received  from 
other  projects 85, 547. 50 


1,603,107.80 


Collections 1,574,078.21 

Joint  construction  vouchers  is- 
sued   353.10 

Transfer  vouchers  issued  to 
other  projects 46, 594. 33 


1,844,342.03 


1,621,025.64 


Net  investment 223,316.39 

Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 1, 790^  ip2. 22 

Ai»eU,  UabUUiei,  reiervest  and  capital,  Fort  Peck  (Indian)  project,  to  June  SO,  1916, 

AB8BT8.  \ 

Cash:  'S 

In  special  fiscal  agent 's  possession,  awaiting  remittance \        $6. 45 

Inventoiy  of  stock  on  hand :  ^ 

Stores  issued  and  not  used  (mercantile  store  stock) .  $2, 186. 19          \ 

Storehouse  stock 2, 123. 81            ^ 

Cement 634.92 

Structural  iron  and  steel 581. 05 

Lumber 279. 32 

Forage  in  stock 473.40 

Fuel 38.82 

Products  of  local  operations 973. 89 

Freight  and  handling  on  inventory  property 657 .  66 

Accounts  receivable: 

Other  uncollected  items  unclassified 4, 509. 82 

Unadjusted  transfers  to  other  projects 536. 57 

Conatniction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date 1470,709.00 

Gross  operation  and  maintenance 

cost  during  construction 14, 684. 55 

Plant  accounts 10,570.07 


7,949.** 


5,046.31 


495,863.62 
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ijeBB  revenues  eamea  aunng  con- 
stnictioD — 

Rentala  of  buildings 9331.01 

Other  revenues.  unclasBified .. .  773.  SO 

Lea  cost  ftdjustments— 

Loss  on  mess-house  operations. .  ^  434. 67 
Profit  on  mercantile  store  opera- 
tions            9,136.88 

Ptofit  on  hospital  operations. . .  •  408. 34 


Total  deductioDs. 


tl0,214.96 


Net  cost  of  construction  of  project  to  date 9485,648.66 

Total  assets 498,660.66 

LULBILITIB8,  RB8BRVBS,  A.ND  CAPITAIi. 


Accounts  payable: 

Unpaid  purchases 

Unpaid  treight  and  express  chaiges. 

Unpaid  passenger  fares 

Unredeemed  coupon  books 

Other  unpaid  items  unclassified 


9632.46 

1,371.90 

86.26 

98.66 

2,197.14 


Baserves  for  repayment  to  reclamation  fund  of  cost  of 
project:  Miscellaneous  accruals,  charges  accrued  on 

contracts  with  Indian  service 

Capital  investment: 

Disbursement  vouchers 9470, 700. 71 

Transfer   vouchers   received    from 
other  projects 40,897.01 


Collection  vouchers,  repayment 
refunds 

Tracer  vouchers  issued  to 
other  projects 

Net  investment 


464,179.26 
16,188.60 


611,697.72 


480,367.86 


Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 


4,386.41 
463,034.27 


81,229.87 


498,650.66 


61300'— 16 48 


1  Deduct. 
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BBCBIPTS,  ALLOTMENTS,  AND  INVESTMENT,  BY  STATES. 

The  table  following  gives  a  statement  of  additions  to  the  reclama-, 
tion  fund  from  the  sale  of  public  lands,  by  States,  and  also  shows 
the  amounts  allotted  and  the  net  investment  of  the  Government 
for  irrigation  work  in  each  of  the  reclamation  States. 

Tabus  l.^Reclamation/und  aecretions  from  the  tale  of  puhhc  lands,  aUolments,  and  net 

inveetmentf  by  States. 


Statct. 


Aetoal  reoetptB  from  sales  of 
public  land,  exclusive  of 
iown-site  sales,  transferred 
to  credit  of  reclamation  fund. 


Fiscal  year 
1916. 


Total  to  June 
ao,  1916 


Estimated 
receipts  with 

Treasurer 
United  States 

on  June  90, 
1916,  not  vet 

audited. 


Total  estimated 
receipts  from 
sales  of  public 
land,  exclusive 
of  town-site 
sales,  to  June 
SO,  1910. 


Arlsona 

California 

Colorado 

Idaho 

Kansas........ 

Montana...... 

Nebraska 

Nevada 

New  Mexico... 
North  Dakota. 

Oklahoma 

Oregon 

South  Dakota. 

Utah 

Washington... 
Wyoming 

Total.... 


States. 


$88,021.17 
181,157.29 
441,148.62 
221,384.62 
16,400.84 
821,081.69 
46,711.00 
36,467.68 
184,434.96 
51,498.08 
17,212.34 
151,018.09 
127,139.98 
146,214.64 
312,467.13 
207;  580. 32 


$1,372,151.22 

5,953.831.91 

7,561,^.96 

5,567,795.89 

996,257.66 

10,885,802.68 

1,845,270.15 

638.467.25 

4,413,322.88 

12, 08  V  994. 05 
5,83,309. 06 

10,771,327.48 
7,188,199.96 
2,076,556.08 
6,901,957.87 
4,874,600.72 


$68,600.00 
150,000.00 
202,000.00 
122,400.00 
9,000.00 
881,600.00 
23,400.00 
18.000.00 
106,000.00 
25,000.00 
10,800.00 
64,800.00 
66,600.00 
32,000.00 
32,000.00 
110,7Qa00 


$1,480,751.22 
6,112,831.01 
7,763,626.96 
6,680,105.39 
1,006,257.66 

11,267^402.63 

1,868,670.16 

656,467.25 

4,521,322.88 

12,114,994.06 
5,850,169.06 

10,836,127.48 
7^262  799.06 
2,106^556.93 
6,983,957.37 
4,965,200.73 


3,049,938.25 


88,964,431.61 


l,423,90aO0 


90,388,331.61 


Allotments. 


Net  investment. 


Fiscal  year 
1916. 


Total  to  June 
80, 1916 


Fiscal  year 
1916. 


Total  to  June 
80, 1016. 


Arisona 

CaUfomia 

Colorado 

Idaho 

Kansas 

Montana 

Nebraska 

Nevada 

New  Mexico 

North  Dakota 

Oklahoma 

Oregon 

South  Dakota 

Texas 

Utah 

Washincrton 

Wyomini; 

Secondary  projects. 
General  accounts. . . , 


Total. 


$1,262,501.50 

252,631.53 

979,284.06 

1,368,106.89 

1,592.77 

1,803,339.33 

641,398.86 

190,119.11 

713,503.21 

34,113.30 

41,022.28 

467,271.02 

143,949.27 

406,683.20 

432,300.00 

1,116,330.46 

699,044.92 


178,715.07 


$22,020,800.76 

3,516,874.51 

9,971,650.81 

20,449,818.50 

397,802.77 

13,366,269.95 

5,926,675.87 

6,676,622.74 

6,783,075.24 

2,353,508.57 

167,522.72 

5,129,325.80 

3,873,541.00 

2,704,483.20 

3,678,318.37 

11,586,816.14 

7,754,562.80 

154,072.88 

7,176,548.42 


$428,973.22 

191,415.87 

785,702.50 

660,563.73 

55.52 

1,725,894.07 

189,788.43 

11,010.85 

570,417.10 

1 3, 806. 97 

902.21 

344,037.61 

64,696.88 

381,382.78 

463,100.34 

406,657.68 

297,707.22 


$17,803,367.27 
2,979,219.80 
8,854,743.51 

16,672,239.88 
876,240.79 

11,317,635.01 
4,797,883.49 
5,786,828.44 
4,681,546.66 
1,973,885.18 
79,389.84 
4, 102. 849.98 
8,384,398.76 
2,209,066.96 
8,005,629.03 
8,054,633.60 
6,367,832.01 


11,685.89 


124,634.17 


10,731,088.78 


132,683,064.56 


6,435,742.15 


102,151,456.07 


i  Credit. 
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AUEiOTMBNTS  AND  NXT  INVBSTiaSNT,  BY  PBOJBCTS  AND  BY 

STATES. 

This  statement  shows  the  amount  of  money  allotted  to  each 
project,  the  amount  of  money  expended  on  each  project  to  June  30, 
1916,  and  the  amount  of  money  allotted  to  States  and  expended  in 
the  respective  States  for  the  same  period: 

Table  2.— Statement  of  project  allotments  and  net  investments,  by  States^  to  June  SO,  1916. 


Percent 
charge- 
able to 
State. 

Allotnunts. 

Net  investnittit. 

Stat«  and  project. 

Fiscal  vear 
1916. 

ToJimeao, 
1916. 

Fiscal  vettr 
1916. 

To  June  30, 
1916. 

Arlxona: 

Salt  River 

1649,000.00 
681,676.46 

$14,042,000.00 
7,771,966.46 
36  279.30 
90,665.05 
9,554.33 
34,829.51 
2,427.34 
3,600.00 

89,578.78 

$18,834.14 
382,138.68 

$10,450,109.33 
6,755,577.43 
36,379.30 
75,  on.  36 
9,554.33 
34,839.51 
3,437.34 

Yuma 

83 
83 

83 

Colorado  River 

Colorado  River  Basin.... 
Little  Colorado 

28»41&06 

38,010.40 

SfMi  Ca^loff 

San  Pedro 

Arliona  Co<q)€rative 

3,500.00 

PreUmlnary'  Investiga- 

ttaOII a  . 

39,578.78 

Total..... ..._.••...... 

1,263,501.50 

22,020,800.76 

438,973.32 

17,893,367.37 

17 

California: 

YlllTlft 

119,138.55 
71,346.00 
54;998.03 

1,501,848.56 
1036  345.00 
774998.03 
7,430.70 
18,569.96 
19,310.96 
3,555.00 
3  443.00 
5,308.00 
13  061.92 
43,630.72 
3,531.20 

7,953.48 

78,267.32 
81,515.52 
23,018.10 

1,883,673.49 

869,476.54 

619,754.86 

7,430.70 

15,363.77 

9,779.45 

3  489.18 

Orl^nd , 

IT^mftt^ 

35 
17 
17 

Colorado  River 

Colorado  River  Basin. . . . 
Trflo  Canyon 

6,819.95 

25.00 

55.00 

942.00 

306.00 

5,787.07 

2.13 

90.35. 

3,100.64 

684.45 

Pit  River 

Shasta  County 

3  140.99 
1,945.60 
13,061.93 

T'affiwn  f^mmfy . . , .  x  a  ^ 

Owens  Valley 

Sacramento  valley 

43,630.73 
3,53L30 

7,963.48 

San  loftquhi.,...r.      ,  ^ 

Preliminary    investiga- 
tions  

Total 

353,631.53 

3,516,874.51 

191,415.37 

-  3,979,319.89 

Colorado: 

Grand  Valley 

561,284.06 
418^000.00 

3,336,584.06 

6,737,000.00 

4,357.00 

8,718.75 

433,646.60 
353,055.90 

3,793,897.68 

6, 053, 77a  08 

4,357.00 

3,718.78 

White  River 

Preliminary    investiga- 
tions 

Total 

979,384.06 

9,971,059.81 

785,703.50 

8,864,743.51 

Idaho: 

Boise 

1,039,943.36 
328,163.53 

13,445,643.36 

6,980,663.53 

17,338.91 

3,168.01 

4,000.00 

114.69 

611,084.00 
48,128.08 

11,516,844.89 

6, 034, 34a  80 

17  238.91 

Minidoka 

Dubois 

PortNeuf 

3,168.01 

1,191.78 

465  44 

Genera]  in  vestlgatioiis . . . 

Ftpg  will . 

350.75 

Total 

1,368,106.89 

30,449,818.50 

650,563.73 

16,573,239.83 

Kanmi!*:  Garden  city. . . 

1,592.77 

397,593.77 

55.53 

376, 34a  79 

Kontana: 

Huntley 

i54,ooaoo 

422,540.00 

473,852.29 
720,00a44 
32,846.60 

1,941,000.00 
3,055,540.00 

3,409,853.39 
3,471,000.44 
3,432,993.67 
5,58L33 
18  911.96 
7,106.36 
10739.00 
13,509.01 

109,711.09 
389,447.11 

504,713.58 

723,074.13 

8,869.57 

1,373,665.73 
3,664,379.66 

3,102,098.83 

3,971456.47 

3,351,376.31 

5581.33 

18  91L96 

7,108.36 

10  739  00 

lint  Rfvur  . 

Milk  River,  St.   Mary 
storage 

Sun  River 

Lower  Yellowstone 

Clark  Fork 

70 

Crow  Reservation 

T4|V«nAffin, 

Madison  River 

Marks 

loaoo 

79.69 

is;  688;  00 

Total 

1,808,339.33 

13,366,369.95 

1,736,894.07 

11,317,636.01 
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Tablb  2. — Statement  of  project  aUotmente  and  net  inveetmenta,  by  States,  to  June  SO, 

IBie—OonimvLed. 


Percent 

Allotments. 

Net  investment. 

gtate  and  project. 

Fiscal  vear 
1916. 

To  June  30, 
1916. 

Plscalvear 
1916. 

To  June  30, 
1916. 

Nebraska: 

North  Flatta 

70 

f641,39&86 

•6,913,798.86 

io,ooaoo 

2,877.01 

1180,738.43 

•4,791,684.78 
3,381.70 
2,8n.0I 

Tnv^hMtloiVI. ......  r  -- 

South  Platte 

Total 

641,898.86 

5,926,676.87 

189,738.43 

4,707,893.49 

Nevada: 

Traokee^arsoii 

190,069.11 

6,660,009.11 
12,503.63 

4,050.00 

1 1,803. 15 
292.30 

5,773,182:07 
18;696.87 

Walker  River 

Walker  River  investJga- 
tiODS .TT.. 

50.00 

Total 

190,119.11 

6,676,622.74 

11,010.85 

6,786,828.44 

New  Mexioo: 

Carlsbad 

102,379.66 

4  038.77 

242,742.06 

364,432.70 

1,281,379.86 

405,088.77 

1,254,942.08 

2,788,432.70 
28  064.33 
5,014.09 
17,464.70 

2,738.91 

72,527.77 

2,633.15 

195,178.53 

300,077.65 

955,417.14 
869,800.26 
975;  SSL  88 

2,827,625.86 

28  064.3S 

5014.09 

17,464.70 

2,788L91 

Hondo 

Rio  Grande 

Rio  Grande,  Elephant 
Butte  storage 

60 
60 

La  Plata 

T^Ml  VAgftS    

UrtonLake 

Preliminary    investiga- 
tions .    ............... 

Total 

713,608.21 

5,783,075.24 

570,417.10 

4,681,546.66 

North  Dakota: 

North  Dakota  pumping 

Lower  Yellowstone 

Bfemarck 

20,034.99 
14,077.11 

1,249,034.09 
1,042,711.14 
13,621.69 
11.933.52 
17,471.83 
10,632.73 
8,236.64 

4,961.03 

17,390.61 
3,801.24 

947,540108 

964,875.56 

13  621.69 

30 

Little  Missouri 

11,083.52 

17  471.83 
10  532.73 

Nesson 

Washburn 

L20 

1.20 
1287.90 

21948.74 
4,96L(B 

Prelimbiary    hivestlga- 
tiODS 

Total 

84,113.30 

2,353,503.57 

13,805.97 

1.973,885.18 

Oklahoma: 

Lawton 

40,022.28 

97,022.28 
8,801.17 

60,209.27 

400.00 

1,000.00 

902.21 

9,889.40 
8  891.17 

CIman'on 

Red  River 

Investigations 

Turkey  Creek 

1,000.00 

Total 

41,022.28 

167,622.72 

902.21 

79,389.84 

^TTmatnift 

294,751.94 
164,994.06 

2,506,751.94 
2,321,994.08 
40,346.41 
20,037.47 
83,400.62 
60,76L49 

943.79 

266,133.11 
69,054.30 

2,063,06L80 

1859,264.54 

40,346.41 

16,482.01 

mamath 

75 

Central  Oregon 

Columbia  River 

25.00 

Mathenr 

83,490.62 

Oregon  Cooperative 

7,500.00 

8,850.20 

49,271.26 

Pnflminary    investiga- 
tions.   .. 

943.79 

■  * 

Total 

467,271.02 

5,129,826.80 

844,037.61 

4,102,849.98 

South  Dakota: 

Belle  Fourche 

143,949.27 

3,8S6|722.96 
16|818.04 

64,696.88 

3.367,580.73 
16,818.04 

Preliminary    investlga- 

. •     .  ..... 

Total 

143,949.27 

8,873,641.00 

64,696.88 

■■ 

3,884,898.76 

^Credit. 
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Table  2. — Statement  of  project  allotmerUi  and  net  inveetmenU,  hy  States,  to  June  SO, 

1916— Gontmued. 


Percent 
charge- 
ablelo 
State. 

AnotmentB. 

state  and  project. 

Fisoalyear 
191& 

ToJnne»^ 
1916. 

^r 

To7nne30, 
1016. 

Texas: 

Rio  Grande 

Rio  Grande,   Elephant 
Butte  storage 

40 
40 

8161,828.06 

242,066.14 
900.00 

8886,688.06 

1,868,066.14 
8,900.00 

8130,119.02 

200,051.77 
1,211.94 

8660,220.92 

1,661,760.67 
7,116,47 

Pecos  River. 7 

Total 

406,683.20 

2,704,483.20 

831,382.73 

2,200,066.96 

Utah: 

Strawberry  Valley 

432,800.00 

8,620,300.00 

18,827.72 

84,049.30 

141.35 

463,100.34 

3,042,611.66 

18,827.72 

84,040.30 

141.86 

Bear  Lake 

Utah  Lake 

Provo-Webber 

Total 

432,300.00 

3,673,318.37 

453,100.34 

8,096,629.08 

Washington: 

Okanogan 

51,000.00 
550,731.88 
463,640.00 

51,050.08 

966,000.00 

2,041,731.88 

4, 067, 64a  00 

8,755,164.51 

11,106.06 

10,366.90 

86,466.77 

76,393.01 

12,056.66 

6,216.01 

3,776.06 

42,247.15 

214,206.18 

176,476.63 

124,260.38 

131.20 

768,819.16 

Yakima  storage 

1,942,668.44 
2,291,224.41 

Yakima,  Stmnyside 

YaWma,'  tieton     , 

2,808,976.88 
11,073.86 

Benton.' 

Kittitas 

19,866.90 

Wapato 

86,466.77 

Palouse 

76,803.01 

Palouse  Cooperative 

19.26 

10,067.12 
6,216.01 

8,776.86 

Priest  Rapids. 

Preliminary    investiga- 

Total 

1,116,330.46 

11,686,816.14 

408,667.63 

8,064,683.60 

30 

^N^^Platte 

274,886.23 
419,299.69 

2,684,486.28 

6,206,200.69 

8,917.88 

2,600.00 

2,360.00 

81,316.47 
212,490.13 

2,068,667.77 
4,800,967.14 

Shoshone 

DeSmet. 

8,017.88 
2,846.66 

Wyoming  Cooperative. . . 

2,600.00 
2,360.00 

2,846.66 
1,554.96 

Pathfinder  Pnmplng .... 

1,664.86 

Total 

609,044.92 

7,764,662.30 

297,707.22 

6,867,832.91 

164,072.80 
7,176,648.42 

Geosral  abcbnnts I,... 

178,716.07 

11,686.60 

124,684.17 

Total 

178,715.07 

7,880,621.81 

121,684.17 

Grand  total 

10,731,086.78 

182,683,084.66 

6,486,742.15 

102,161,466.07 

lOMllt. 

BBOBIFTS  FROM  SALES  OF  PTTBIJC  LANDS. 

Dnring  the  fiscal  year  1915  the  General  Land  Office  collected  from 
the  sales  of  public  lands,  not  including  town-^ite  sales,  a  total  of 
S3,719;754.90,  which  resulted  in  the  ad£tion  to  the  fund  of  $3,268,- 
057.73.  The  amount  added  to  the  fund  was  87.856  per  cent  of  the 
amoimt  coUected.  During  the  fiscal  year  1916  the  gross  receipts  were 
approximately  $3,182,389.27.  Of  this  amount,  $1,334,162.31  has 
been  credited  to  the  reclamation  fund,  and  it  is  estimated  that  there 
is  a  balance  of  $1,700,000,  which  will  be  available  before  the  end  of 
the  calendar  jear. 

The  following  table  shows  the  groes  receipts  from  the  sale  of  public 
lands  and  the  corresponding  accruals  to  the  reelamation  fund  by 
fiscal  years  since  the  passage  of  the  reclamation  law: 
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Table  3. — Total  reeetpts  from  (he  sdU  of  jmblie  larub  and  retulting  acaruaU  to  ^ 

reclamatumjund. 


Total  noe^ts 

taomntooC 

pablielfliKto 

inradamatlon 

Stete8(Dot 

towxkBite 

SftlM). 

fund. 

nacAymt. 

AiPoiiiit  (not 

lnrlii<Hng  town- 

sttoaaos). 

Perosntof 
totalis 
0B4»ta. 

1901  to  1914,  inclusivB 

$92, 801,887.  SO 
3, 719, 7M.  90 
3,182,380.37 

|8«,363, 211.57 

3,268,057.73 

13,034,163.31 

90.817 

19i5...       '.  

87.855 

1916 

95.342 

Total 

99,794,031.76 

90,664,431.61 

90.851 

>  Actual  aocroals  to  Dec.  31, 1915, 81,334,102J{1;  IxOanoe  estimated. 
ALLOTMENTS  BY  PBOJEOTS. 

When  funds  become  available,  annual  allotments  are  made  in 
pursuance  of  which  work  is  carried  on.  Table  No.  4  gives  a  state- 
ment of  the  allotments  from  1902  to  Jime  30,  1916. 


Digitized  by 


Google 


FINANCIAL  STATEMENTS. 


759 


S 


I 


J 

I 


88 

88   8  : 

8  : 

:88     : 

:8  : 

:88 

8 

8  :  :  : : 

U 

000. 
000. 

000. 

gi 

ig§  i 

ii; 

m 

g 

gill! 

0 

§§  §  : 

§': 

•IS  ; 

i§'i 

m 

g 

Sill: 

*^- 

----  ef  : 

'* : 

jefr*      • 

•^  i 

ef- 

888  88  SSR  887833  St:SS8SaS8  888969 


eo  oe'i-i'    rf^    ^«r        ^V»»W«r«o     ^    e<*»4*    cCef 00  ^^ 
8 


otf'i^f-r  »<r 


-as 

ii 


888    S8   SSC    88333s    St:SS83SS8   8883{39 

m  ii  iu  mm  mumu  ima 


lift 


888   88   StSC   889^33   8i:8S83:st;8   8«88  :& 

m  ii  Hi  iiiiu  mmui  an  « 

fi'B  SS"  §¥"■  SS8»'|S*  S'i«f«*5a"2'S"  3g3'«^  i^ 


I 


1 


"^ 


e2 


888  88  888  888S88  888888888  8989RS 

ggg  gg  m  mm  ggggggg^g  mm 

ill"  ii  m  g'isWf  SWS'agiW  §8¥S»S" 


I 


I 

I 


Digitized  by 


Google 


760      PIPTEENTH  ANNUAL  REPORT  OP  BECLAMATION  SERVICE. 


BBCONCILINa  ABIONISTBATIVB  ACKIOXTHTS  WITH  TBBAST7BT 
DEPABTICENT  BALANCES  AND  STATEMENTS. 

The  accounts  of  the  Treasury  Department  are  limited  to  the  move- 
ment of  cash,  either  b^  withdrawal  or  deposit  to  the  appropriations 
involved.  Tne  administrative  accounts  of  the  Reclamation  Service, 
as  entered  in  the  tables  herein,  show  the  amount,  both  for  receipts 
and  disbursements,  upon  an  accruail  basis.  The  cash  account,  how- 
ever, must,  if  correct,  agree  with  the  Treasury  Department  statement 
of  funds  made  available  by  appropriations,  reimbursements,  expendi- 
tures, and  withdrawals.  Taole  5,  below,  shows  a  condensed  state- 
ment of  cash  collected,  appropriated,  disbursed,  and  on  hand,  and 
Table  6  gives  a  reconciliation  of  the  amoimts  of  the  appropriations, 
withdrawals,  and  balances  used  in  the  preparation  of  these  financial 
tables,  with  the  figures  shown  by  the  statements  of  the  Treasury 
Department. 

Tablb  6,-—Reelamatum/und  account  to  June  30, 1916. 


Item. 

Debit. 

Credit. 

Bnliiiftf  flud  of  flflos]  Twr.  is  mr  foortMDtta  *iwinftl  nDort.  d.  492 ......... 

886^196,217.80 

Reoeipts  durliiR  fiscal  year  1$16:                               '      ' 

No.  39.  Sept.  80, 1915 16.486.83 

No.  »,  Oct.  15, 1916 383»387.01 

No.  26.  NoY.  3. 1916 298,036.48 

No.  34l  Dee.  3f ,  1915. SilTLM 

No.  89.  Jen.  18, 1916 1,084,861.86 

No.  48.  Mer  ffr  191ff.  . . 6,("9.86 

No.  64;  Apr.  24,' 1916 662;48a83 

Ko.  <ff. 'fni«  10,  i9i<f ftTi.TOi  i8 

No.  M' JnmSO' 19W...    ..... a;6<W.»« 

8,071,m.«8 
12,000^000100 

%7l910(36Stot.,836)-- 

Balenoeeiid  of  fiscal  veer  1916,  as  per  foorteoith 

No.  14, 'Aug.  23, 1916 600.000.00 

No.  10.  Sept.  2. 1016 1.000.000.00 

No.  26,  Nov.  8. 1016 60o!ooaOO 

No.  82,  Dee.  18, 1916. 600,000.00 

No.  88,  Jan.  14, 1910 60O,00aOO 

No.  68,  June  7, 1916 600,000. 00 

8,600.000100 

IVrtil 

104,700^84488 

DtobimenientB,  870,907  Tooohers,  as  per  Table  7 

8119, 901,  ML  72 

CoUeotidns.  1^371  ydaebers,  as  per  table  8 

17,700,18106 

Balance  wfth  Treasurer  Uniied  States,  as  per  Table  6 

301,913.22 

n^ifuiAA with sneolal fiscal aemtff..      .,.       . 

Town dteappnprtetkns  crated  to  iNrajfeets .....I.... 

T^tal 

123,616,629.48 

m,6iA»6aB.a 
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Tablb  6,—Balan(Mofreela7MUionfundwiihthe  Treasurer  of  the  United  States,  June  SO, 

1916. 


Item. 

A  ppropriatian. 

WithdrawBb. 

B^lftn<HW. 

Total  and  balance  end  of  fiscal  year  1915,  as  per  foar- 
tA^nth  Anpiii^l  report,  p.  4A3.  Table  5 

196,105,217.30 
3,071,127.53 

3,500,000.00 

107,156,638.63 
5,801,614.71 

11, 030,678. 67 

TlPfllftfnfrtim  fi,nd 

'1910  (36  Stat.,  835).....' ! 

670,512.88 

Total  and  balance  as  per  statement  of  the  Treasury 
Department 

104.766,344.83 

103,047,253.84 
8,614.40 

1,710.001.40 
8,614.40 

For  items  fii  Reclamatlan  Service  accounts, 
but  not  included  in  above  add  withdraw- 
als  on  direct  settlements  by  auditor $14, 519. 40 

Deduct  repayments  on  direct  setUemants. . .     5. 904. 91 

Total 

1(M,766,344.83 

103,055,867.83 

1,710,477.00 

Table  7. — Diibursement  vouchers  paid  to  June  SO,  1916. 


Fiscal  year. 

Quarter 
ended- 

Number 

of 
vouchers. 

Amount 

Balance  from  fourteenth  anpuai  report. ..................... 

351,186 
7816 
7450 
6  887 
61600 

fill,  006, 70a  51 

1016 

fSept   36,ioi5 
iDec.    31,1015 
iMar.    31,1016 
I  June    30,1016 

2,771,390.90 
8,244,476.01 

1,830,543.40 
1,950,58a  81 

Total  to  June  30. 1016 

870,907 

110,901,640172 

Table  S.— Collection  vouchers  collected  to  June  SO,  1916. 


Fiscal  year. 

Quarter 
£ded- 

Number 

of 
TOochaiB. 

Amoimt 

Balanoefrom  fourteenth  annual  report 

104,884 

$15,870,976.50 

1818 

rsept  30,1915 
Deo.    31,1915 
Mar.    81,1916 
June    30,1916 

406^618.01 
471,73&U 

740,769.16 
660,099.88 

Total  to  Jane  80, 1916 

122,871 

17,750,184.65 

Table  9.— Transfer  vouchers  approved  to  June  SO,  1916, 


Fiscal  year. 


Qoarttf 

ended^— 


Nnmbtf 
of 


Balance  from  fourtMnth  annual  report. 


m6. 


[Sept  80,1915 

IDec.  81.1915 

{ICar.  81,1916 

IJone  80,1916 


8,887 
167 
198 
258 

a? 


Total  to  June  80,  mo.. 


9,567 


88,006,780.37 
71,79181 
48,880.60 
172,286.78 
262,50L85 


5,562,221.05 
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iMVJsSTHEKT  OF  THE  UNITED  STATES  IN  PBOJECTTS. 

Below  is  given  a  statement  showing  cash  disbursed  and  received 
on  account  of  the  several  projects  and  transfers  between  projects. 
The  work  of  the  service  is  grouped  under  four  general  heads,  as  fol- 
lows: Primary  projects,  those  for  which  spjeciSc  appropriations  of 
funds  are  in  enect  and  on  which  construction  is  \mder  way;  secondary 
projects,  those  for  which  general  appropriations  of  fimds  have  been 
made  for  all  such  work  as  a  whole  ana  on  which  only  preUminary 
studies  and  surveys  have  been  made  to  determine  their  advisabitity 
and  practicabihty;  Indian  irrigation  projects;  and  general  accounts, 
which  represent  those  expenditures  that  are  general  in  nature  and 
are  not  directly  chargeable  to  any  project  when  iSrst  incurred,  but 
which  become  a  charge  against  all  projects  as  a  part  of  the  general 
or  overhead  expenses  of  the  service. 

Table  10  gives  the  voucher  transactions  and  net  investments  of  the 
United  States  on  the  several  primary  projects  to  Jime  30,  1916; 
Table  11  gives  the  voucher  transactions  on  secondary  projects;  and 
Table  12  gives  the  voucher  transactions  and  net  investment  of  the 
United  States  on  Indian  irrigation  projects  and  miscellaneous  to 
Jime  30,  1916. 

Tablk  10. — Voucher  transactions  and  net  investment  of  the  United  States  on  primary 

projects  to  June  SO,  1916, 


State  and  prp}«ot. 


Debits. 


nisbanemeiit  Toochen. 


Fiscal  year 
1916. 


To  Jane  30, 
1916. 


Transfers  received. 


FisoalTear 
191&. 


to  June  80, 
1916. 


Arlsona:  Salt  River 

ArisonaFCallfomla:  Tama 

California:  Orland 

Colorado: 

Grand  Valley 

Unoompahgre. 

Idaho: 

Boise 

Minidoka 

Kansas:  Garden  City 

IContana: 

Hantley 

Milk  River 

St.  Mary 

Son  River 

IContana-North  Dakota:  Lower  Yellow- 
stone  

Nebraska-Wyoming:  North  Platte 

Nevada:  TraokeeOirson. 

New  Mexico: 

Carlsbad 

Hondo 

New  ICexlco-Texas: 

Rio  Grande 

Elephant  Butte 

North  Dakota:  North  Dakota  pumping. 

Oklahoma:  Lawton 

Oregon:  Umatilla 

Oregon-Callfomia:  Klamath 

Booth  Dakota:  Belle  Foorohe 

Utah:  Strawberry  Valley 

Washington: 

Okanogan 

Taklma  storage 

YaUma-Sonnyside. ■ 

Yaklma-Tieton 

Wyoming:  Shoehone. 


1476,213.95 

642,662.65 

78,086.43 

417,837.39 
417,631.58 

744,717.52 

334,151.19 

5.75 

141,004.54 
381,317.07 
572,734.94 
713,953.10 

35,013.40 
427,196.61 
88,054.27 

102,234.18 
3,3ia06 

337,676.68 
632,660.35 
18,149.01 
959.26 
286,092.54 
131,444.93 
112,435.71 
506,480.43 

50,068.37 
314,122.51 
280, 46a  75 

41,531.04 
264,747.35 


113,360,185.45 

8,728,685.97 

936,399.75 

3,684,353.93 
6,434,435.06 

11,944,138.83 

6,104,975.18 

380,066.81 

1,806,586.08 
3,597^57&61 
1,996,035.89 
8,086,168.84 

3,394,432.83 
7,451,850.57 
6,165,013.01 

1,331,671.73 
390,338.61 


880,315.83 
2,063,345.86 
3,668,061.30 
3,360,060.94 
4)756,000:97 


TotaL.. 


8, 141, 95a  17 


113,066,689.03 


183,919.67 
41,314.80 
6^149.93 

88,117.08 
18»983.75 

61,355.37 

16, 17a  86 

109.77 

7,368.85 
16^603.13 
36,384.45 
37,668.87 

3,780.76 
38,7!)3.13 
9,856.07 

10,878.08 
416.89 

23,668.93 

36,318.99 

3,378.18 

351.65 

13,337.10 
9, 643. 57 
0,831.42 

17,888.81 

4,199.84 
19,714.35 
19,809.08 

4,698.83 
21,  on.  91 


1426,106.08 
357,617.45 
48,702. 64 

127,Q9a98 
159,193.88 

482,406.06 

806,833.63 

U,84i.68 

87,347.38 
180,993.84 
311,335.78 
163,135.64 

108,378.21 
314,963.00 
386,621.81 

43,803.84 
14,376.68 

96, 810. 06 
381,946.31 
107,881.71 
1,687.68 
78,460.28 
85,858.89 
97,987.61 
119,916.28 

87,931.81 
301,67L86 

40,788:80 
4lB<700>n 
183,818.88 


483,483.79 


4,  Sn,  788. 37 
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Tablb  10. — VofuSuT  transactions  and  nst  investment  of  the  United  States  on  primary 
projects  to  June  SO,  i9itf--Oontmued. 


cndite. 

Collection  vooohers. 

State  and  pnjcot. 

WateP4l^t  ohargss. 

Opsration  and  main- 
tenance. 

Fiscalvear 
1916. 

To  June  30, 

Fiscalvear 
1916. 

To  June  30, 
1916. 

Fiscalvear 
1916. 

To  June  30, 
1916. 

1916. 

Ailsana:  BaltBlw 

sioo,ooaoo 

370,786.26 

8488,188.41 

50,503.00 

1,566.05 

6,969.99 
83,743.07 

169,766.04 
94,775.19 

88,070,691.15 
420,616.88 
110,572.48 

14,335.03 
406,579.60 

737,024.74 

403,743.64 

4, 66a  67 

77,044.47 

Arlzoaa-Caltfornis:  Yuma. . 
California'  Orland 

854,888.67 

$16,744.78 

161, 09a  33 

Colorado: 

Grand  VaUay 

XJnoomDalunra 

Idaho: 

Boise 

IflnidoVa 

43,336.17 

44i,783.'68 
142.50 

270,173.02 

51,26a  03 

310,469.62 
104.50 

U5,613.70 

Kaman:  GardfinCItT 

IContana: 

Huntley 

14,49L30 

19,757.48 

4,813.13 
4,967.68 
?,7ia96 
17,987.69 

13,094.61 

13,073.79 
30,575.97 

8,489.60 
1,088.57 

30,33a  36 
36;  533. 04 

37,298.77 

.20 

10,495.88 

9,007.69 

6,224.18 
41,493.74 

11,035.07 

14,169.89 

$862.48 

2,848.06 

22,861.64 

irinrBi^ff 

87, 64a  68 
51,118.36 
63,684.38 

67,473.11 

110,342.19 
188,743.60 

36,350.50 
S;  888.  Id 

171, 99a  43 
348;918.41 

86,888.61 
•  30 

Bt.  Mary 

Son  River 

MontanapNorth     Dakota: 

Lower  YeQowstone. 

Nebraska-  W  y  o m  1  n  g  : 

North  Platta. .... 

Nevada:  Tmckee^^arson... 
New  Mexico: 

Carlsbad 

>7,48L60 

934.18 

115,478.36 
83,432.09 

21,088.78 

102,685.86 

85,873.30 

868,699.87 
296,767.26 

140,868.89 

5,566.38 
649.48 

56,883.54 

34,291.79 

15,482.03 

43,407.44 

36,703.97 

330,976.03 
191,944.93 

139,8ia79 

New  lIezioo.Teza8: 

Bio  Grande 

Elephant  Butta 

North  tHkkota:  North  Da- 
kotapmnptng 

2ia53 

8,068.06 

18,807.16 

Oklahoma:  i/awton 

Oncoo:  Umatilla 

10,236.97 

18,876.98 

84,45&18 
19,827.87 

78.33 

ioo,ooaoo 

46,89L88 
48,908.80 
3^104.41 

206,338.28 

291,063.86 

168,078.68 
19,837.87 

24,623.66 
300,000.00 
679,433.79 
369,888.61 
368,638.67 

10,106.44 

36,508.71 

24,61L89 
6,139.23 

802.27 

76,302.06 

187,127.96 

131,448.95 
6,129.33 

86,394.89 

82,358.48 
61,12L16 

Oregon  -  California:  K 1  a- 
math 

Booth  Dakota:  Belle 

FoQiche..  .. 
Utah:  Strawberry  viiley.! 
Washington: 

Okanogan. 

92,442.19 
192, 79a  86 

88,496.63 
70,815.68 

108,036.63 
78,188.68 

188  714.12 

Yaklma^mmyBide..... 

Yakima-Tieton. 

Wyoming:  Shoshone 

66,377.68 
24, 94a  76 
22,808.80 

643,674.41 
149, 88a  44 
127,933.00 

Total 

6n,l«1.46 

4»146,680.S5 

880,84a  02 

3,448,096.19 

1.208.862.44   7  3ao  202.118 

1  Adjustment  of  credits. 
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Tablb  10. — Voucher  (ransaetions  and  net  inveetment  of  ihe  United  SiaUe  on  primary 
projectt  to  June  50,,  1916— Continued. 


state  and  projMt. 


GraditB. 


Transfers  ianxad. 


Fiscal  Ytar 
19161 


To  June  30, 
1910. 


Net  invastmant  of  the  Unltad 
States. 


Fiscal  year 
191& 


To  June  ao^ 
191flu 


Arlsona:  Salt  River 

Aricona-Califomia:  Yuma 

California:  Orland 

Colorado: 

Grand  VaUey 

Uncompahgre 

Idabo: 

Boise 

Minidoka 

Kansas:  OardenClty , 

Montana: 

Huntley , 

Milk  River 

St.  Mary 

Sun  River 

Montana-North  Dakota:  Lower  Yellowstone . 

NebraskSrWyominf!  North  Platte 

Nevada:  Truokeft^arson 

New  Mexico: 

CarlslMMl 

Hondo 

Naw  Mexioo-Texasr 

Rio  Grande 

Elephant  Butte 

North  Dakota:  North  Dakota  pumping 

Oklahoma:  Lawton 

Oregon:  Umatilla 

Oregon-California:  Klamath. 

South  Dakota:  Belle  Fourche 

Utah:  Strawberry  Valley 

Washington: 

Okanogan 

Yakima  storage 

Yakima-Sunnyslde. 

Yakhna-Tieton 

Wyoming:  Shoshone. 


SI, 111.  07 

1,44a  10 

165.77 

847.73 
l,7(t&30 

15,222.75 

12,841.19 

00.00 


2,406.60 
696.86 

2,484.90 
463.13 
469.24 

1,313.04 

181.04 
86.26 

4,702.79 
22,320.78 


308.60 

1,369.30 

127.73 

378.00 

4,7»1.00 

100.40 

6,40a09 

3,221.81 

>7QS.87 

60.28 


104,492.00 
94,062.03 
6,143.87 

4,041.19 
S8,27&81 

123,074.76 

228,483.11 

10,863.43 

100,480.46 
86,048.77 
66,004.60 
09,071.83 
41,809.88 
27^7ia93 
60,047.90 

18,7ia90 
876.77 

37,236.63 
78, 48a  94 
188,187.64 
838.60 
94,888.40 
81,619.71 
87,938.86 
60,443.88 

10,404.91 
86,348.16 
77,466.66 
338,884.80 
61,691.92 


tl&834.14 

460,89a  00 

81,61&52 

433, 64a  00 
852, 06a  90 

011,084.00 

48, 12a  98 

6a  62 

109,711.09 
389,447.11 
694,713.68 
733,074.13 

13, 67a  81 
371,064.90 

U,30aL6 

73,637.77 
3, 08a  16 

836,397.66 

600,139.43 

W,32a61 

902:21 

360, 13a  11 
03,073.40 
64, 09a  88 

463,10a34 

42,347.16 
214,20ai8 
176,47a  63 
*34,36a38 
313,40ai3 


110,460, 109.23 

8, 139, 349.08 

809, 47a  64 

3,792,807.68 
6, 063, 77a  08 

11,616,844.89 

6, 034. 34a  80 

876, 34a  79 

1,373, 56a  73 
3,664,379.66 
3,103,09a  83 
3, 071, 45a  47 
3,316,351.87 
6,845,192.65 
6,773,13X07 

056,417.14 
869,80a90 

1,635,563.80 
8, 879,87a  43 
947,64a  08 
9,88a  40 
3,063,061.30 
3,479,01a  89 
2^867, 68a  73 
8,043,611.60 

768,8iai6 
1,943,65a  44 
3,391,334.41 
3, 888, 97a  88 
4,300,967.14 


TotaL. 


88,173.89 


3, 034, 47a  74 


6,886,41a  16 


100,999,96a  58 


'  Receipts  exceed  expenditures. 


>  Adjustment  of  credits. 
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Tablk  11.—  VowSktit  transactions  and  net  investments  of  (h/e  United  States  on  secondary 

projects  to  June  SO,  1916, 


State  and  proilect. 


Debits. 


Disbanamflnt 
Toochfln. 


Fiscalysar 
1916. 


ToJonaao, 
1916. 


Tranafon  reoaiTad. 


Fiacal  vaar 
1916. 


ToJunaSO, 
1916. 


Aiicana: 

Little  Colorado -. 

Ban  Carlos 

San  Pedro 

Aricona43allfomia: 

Colorado  River 

Colorado  River  Basin 

California: 

Owens  Vallev 

Sacramento  valley 

San  Joaquin 

Iron  Canyon  Cooperative.. . . 

Pitt  River  Cooperative 

Shasta  County  Cooperative.. 

Lassen  County  Cooperative . 

Colorado:  White  River 

Idaho: 

Dubois 

PortNeuf. 

General  investigations 

KlngHfll 

Montana: 

Clark  Pork 

Crow  Reservation 

LakeBasfai 

Madison  River 

Marias 

Nebraska: 

South  Platto 

Nebraska  investigations 

Pathfinder  Pumping 

Nevada:  Walker  River 

New  Mexico: 

La  Plata 


S30,98S.67 


3.12 

9a  25 

2,266.46 

684.45 


88.95 


63.00 


1,564.96 
292.30 


iVesas... 
n  Lake. 


rrtonl 
North  Dakota: 

Bismarck 

LiUle  Missouri 

Nesson 

Washburn f. 

Bowman 

Oklahoma: 

Cimarron 

•    Red  River ^, 

Oklahoma  reconnoissance 

Oregon: 

Malhear 

Central  Oregon 

Cohmibia  River  Cooperative . . . 

Oregon  Cooperative 

Texas:  Pecos  River  investigations.. 
Utah: 

Bear  Lake 

Utah  Lake 

Provo- Weber 

Washington: 

Benton 

Kittitas 

Wapato 

Palouse. 


L20 


9,949.54 
1,24&28 


Palouse  Cooperative. 
~    )ids. 


i  Rapid 
Wyoming: 

DeSmet 

Wyoming  Cooperative . 


19.25 


2,369.16 


10,515.33 
24,589.74 
2,423.72 

42,23&20 
81,825.55 

26,048.91 
52,80&13 
3,513.92 
15,167.54 
2,24&17 
4,402.03 
2,398.88 
4,34&04 

21,464.03 

2,165.77 

496w65 

203.64 

5,417.71 
21,029.47 

7,041.39 
10,795.45 
14,062.46 

1,913.96 

3,35a  94 

1,554.96 

13,643.22 

29,50&20 
5,012. 16 
19, 33a  65 

16,709.04 
11,665.59 
7,49L51 
9,95L90 
3,649.46 

8,725.96 
60,413.75. 

4oaoo 

82,502.87 
43,014.03 
14,460.55 
46,32&73 
7,49&21 

18,850.06 

84,044.67 

141.35 

11,167.45 
19,366.90 
36,445.06 
76,789.20 
9,394.00 
6,21&96 

9,053.33 
2,360.16 


$2,958.75 


184.06 


26L80 


16.59 


18.00 
l&OO 


1,066.79 
7.07 


Total 49,614.80     964,368.47        4,621.08 


Ha  00 

26167 

8.97 

7,16a  88 
10,30a84 

9a  00 

9^748.07 

17.48 

4,19&30 

Ml.  01 

18&96 

46.73 

9.11 

884.98 

3:34 

696.33 

26L80 

433.67 
6.01 
79187 
3.67 

ma  80 

963.06 
42.76 


58.16 

16&66 

133 

273.71 

96.69 

1,709.00 

39,786.36 

1)973.89 

1,61197 

83L76 
1,90164 


4,31138 
ll767.04 
7,0iai8 
11,40L76 
437.81 

aaTa 

9.36 


3a  71 
13a  19 

3,039.68 
3(7.68 

ISl 


94,795.22 
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Table  11.—  Vcmcker  tranaacHom  and  net  investments  of  the  United  States  on  seeondcay 
projects  to  June  SO,  iPi6-— Gontinued. 


Cradtta. 

Netfaivestmsnt. 

State  and  project. 

CoUectlai^chara. 

Fiscal 
year  1916. 

To  June 
30, 1016. 

Fiscal 
year  1016. 

To  June 
30,1916. 

Fiscal 
year  1916. 

ToJana 

30^  me. 

Aiixona: 

Uttle  Colorado 

SLOO 

12.90 

.35 

76032 
231.87 

14,016.90 

91.79 

.30 

9,045.43 

fO,6M.33 
34,829.51 

2,427.34 

43,7iaOO 
90,376.12 

12,06Lfla 
43,63a  72 
8,63LaO 
9,779.45 
3,480.18 
8, 14a  00 

i,94&ao 

4,357.00 

17,228L91 

8,16&01 

1,19L78 

46&44 

SanCarloe           

San  Pedro     

AriBona^Califomia: 

Colorado  River • 

'■'waoo' 

S4,92&26 
1,52&40 

i33;747."47" 

Colorado  River  Basin 

1137.95 

California: 

OwfinflVaUev           

flacramento  Vallev,  r---»r r** 

ii,843.69* 

flan  jfM'iti^n                 - ..... 

Tnvi  Oanvon  Cooper&tlvA. 

LOO 

54096 

2.12 

9a  25 

2,10054 

684.45 

Pitt  River  Coooerative 

fdiaiita  Countv  nnonArativn 

35000 

2,450  00 

50000 

.15 

L81 

TiUmnn  Coimtv  Coonerative r 

Colarado-  White  Itiverr 

Idaho: 

Dubois 

5,068.29 

FortNeuf 

General  investisations 

King  Hill 

350  75 

Hontana: 

Clark  Fork 

.25 
LOO 

269.90 

2,12062 

21.00 

67.08 

632.20 

5,58La3 
18,91L96 

7,103.26 
10,729.00 
13,538.60 

2,877.01 
3,8SL70 
1,564.96 
13,696.37 

28,064.33 
5,014.00 
17,464.70 

13,62L69 
11,033.52 
17,471.83 

Crow  Reservation • 

Lake  Basin 

Vadiflon  River  

1.85 
1.55 

Ilariaa  

79.50 

Nebraska: 

South  Platte 

Nebraska  investigations 

12.00 

*'i,"564.'96' 
292.30 

Pathfinder  Pumnlnif ^ 

Nevada-  Walker  River 

New  Mexico: 

Lb  Plata 

1,702.42 

.30 

1,225.51 

14.70 
1.25 
4.14 

42.38 
1,122.60 

Las  Vegas 

Urton  Laktf 

914.15 

3.099.34 
1,4:^9.82 
19,  SOL  80 
1,350  68 
l,09L0e 

156.65 
945.35 

North  Dakota: 

Biamarck 

Little  Missouri 

Neeson 

L30 
1287.90 

10,532L73 
3,948.74 

8,  SOL  17 
60,309.37 

4oaoo 

Bowman 

287.90 

Oklahoma: 

Cimarron 

Red  River 

16L77 

Oklahoma  reconnolssance 

Orecon: 

Malheur 

279. 8C 
1,363.58 
21&13 
865.73 
28.55 

62.06 
4.62 

18.00 

laoo 

3,134.73 
3,081.06 
4,779.60 
7, 50).  40 
782.00 

83, 49a  62 
40,346141 
16,483.01 
49,37La6 
7,11&47 

18,837.73 
34,049L30 

Columbia  River  Cooperative 

"  '8,"866.'30" 
1,21L94 

Oregon  Cooperative 

702.18 
25.02 

1,453.05 
15.39 

Texas:  Pecos  River  investigations. .  .".*" 
Utah: 

Bear  l^ake 

Utah  Lake 

Provo- Weber 

14L86 

Washington: 

Benton 

31.20 

93.60 

13L20 

11,073.86 
19,366.90 
36,466.77 
76,398.01 

Kittitas 

Wapato 

Falouse 

126.38 
24.77 
2Sa55 

39.55 
23.50 

40000 
2,331.70 

Falouse  Cooperative 

19l25 

10,067.12 

Priest  Rapids 

6,316.01 
8.917.38 

Wyoming: 

DeSmet 

9&90 

'2,*34i*66' 

Wyoming  Cooperative 

23.50 

8,84&66 

Total 

1,55&75 

34,704.34 

1,566.34 

78,036.86 

51,  OIL  58 

946,372.69 

iCiadlt. 
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Table  12. — Vovjcher  transactions  and  net  investment  of  the  United  States  on  Indian 
irrigation  and  miscellaneous  to  June  SO,  1916. 


Debits. 

Item. 

Disbursement  voocbers. 

Transfers  received. 

Fiscal  year 
101& 

To  June  30, 
101& 

Fiscal  year 
1016. 

To  June  30, 
1916. 

Indian  IrrigatlOD* 

Blackfeet  project 

01,432.^4 
14,430.86 
1,667.01 

1025,426.30 

1,528  700.80 

430,109.12 

$108.48 
073.14 
161.70 

$100,379.18 
86,547.50 
40,807.01 

Flathead  project 

Fort  Peck  prqject 

Total 

17,530.61 

2,803,236.31 

1,243.41 

235,823.60 

lilsceUaneous ! 

Gfloeral  expen.se. ..........  r 

450,603.48 

3,268,741.46 

48,651.30 

167,822.66 
80,488.73 
101,508.38 

Preliminary  investigations 
Jaokson  Lake  enlargement. 

146,332.36 

688,655.47 

7,662.01 

Total 

506,835.84 

3,057,306.02 

66,214.30 

840,810.77 

Credits. 

Item. 

Collection  vouchers. 

Trsnsfersissued. 

Fiscal  year 
1016. 

To  June 
80, 1016. 

Fiscal  year 
101& 

To  June 
80, 1016. 

Fiscal  year 
1016. 

To  June 
30, 1016. 

Indian  irrisaUon: 

Blackfeet  prdect 

0146.53 

22,121.00 

162.10 

1950.000.16 
1,566,450.20 
463,720.62 

1951.00 
84.55 

884,440.40 
46,504.38 
16,188.60 

$443.60 

16,702.64 

1,666.61 

1  $544. 16 

Flathead  nrdect 

1,104.86 
OOwOl 

Fort  Peck  project 

Total 

22,420.81 

2,081,088.07 

1,036.65 

147,223.42 

14,682.34 

747.61 

General  expense 

Preliminary  Investigations 
Jackson  Lake  enlargement 

16,538.14 

47,403.72 

450,583.43 

3,300,128.76 

22,033.30 

80,031.63 
80,488.73 
34,864.03 

173,827.46 

762,030.75 

104.37 

2,360.17 

110,036.66 

Total 

100,365.50 

800,343.47 

450,687.80 

3,302-407.03 

2,096^76 

204  375.29 

1  Credit  balanoea  doe  to  transfer  of  appropriation  in  advance  of  performing,  work. 

A  recapitulation  of  Tables  10,  11,  and  12  follows: 

Table  13. — Recapitulation  and  verification  of  voucher  transactions  and  all  net  invest- 
ments of  the  United  States  from  the  reclamation  fund  to  June  SO,  1916. 


Item. 


DebltB. 


Disbursement  vouchers. 


Fiscal  year         To  June  30, 
1016.  1016. 


Transfers  received. 


Fiscal  year 
1016. 


To  June  30, 
1016. 


Primary  projects. . . 
Secondary  projects. 
Indian  irrigation... 
llisoeUaneous 


Total. 


$8, 141,05a  17  $112,006,639.02 

40,614.50  1         064,368.47 

17,530.01        2,803,236.31 

596,835.84  I      3,057,396.92 


$483,483.79 

4,521.08 

1,243.41 

66,214.30 


8,806,94a21  I  U0,001,64a72 


645,463.58 


$4,871,783.27 
04,705.23 
335,823.60 
840,810.77 


6,663,33L05 
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Table  13. — Reca^itulatUm  andvenfication  o/voueher  tnauactums  and  all  net  mvest- 
menu  of  ike  United  States  from  the  reclamation  fund  to  Jane  SO,  i9/^^C!ontinued. 


Item. 


CMUU. 


ColkottOO  TOQObflfB. 


ICsodUuiBocu. 


Fiscal  year 
191(C 


ToJnneaOi 
1916. 


Waterright  ofaargee. 


Fiscal  year 
1916. 


ToJuneaCL 
1916. 


Piimary  projects... 
Secondary  protects, 
IzKUanirngatloD... 
msoellaneoas 

Total 


S1|9(B,852.44  t7,839,262.53 

1,558.75  34,764.34 

22,429.81  ,  2,981,088.97 

190,365.69  I  800,343.47 


I963,00L47 


36,594, 72&7t 


1,418,206.59  I    11,155,459.21 


952,001.47 


6,594,735.74 


Credits. 


Net  Investment. 


Transfers  Issaed. 


Fiscal  year 
19l6w 


To  Jane  80, 
1916. 


Fiscal  year 
1916w 


ToJoieao^ 
1916. 


Primary  projects. . . . 
Secondary  pro|ect8.. 
Indian  irngation. . . 
Misoellaneoos 


383,173.89 
1,565.34 
1,085.55 

460,687.80 


33,024,473.74 

78,036.86 

147,223.42 

3,302,497.93 


16,386,416.16 

51,011.58 

>4,682.84 

2,996.75 


$100, 999,9601 58 

946,372.89 

747.61 

304,375.29 


Total. 


545,462.58 


6,553,221.95 


6,435,743.15 


102,161,466.07 


1  Credit  balances  dne  to  transfer  of  appropriation  in  adyance  of  performing  work. 
COLLECTIONS. 

The  two  tables  below  give  infonnation  as  to  collections  that  have 
been  made  under  the  reclamation  operations.  Table  14  gives  an 
analysis  of  the  sources  of  all  cash  collections  to  Jime  30,  1916,  while 
Table  15  gives,  by  projects,  the  amoimt  collected  for  water-right 
charges. 

Tablb  14.— Analysis  of  cash  eoUeetions  to  June  SO,  2916. 


Scuras. 


1903-] 


IfMIl 
•1M5. 


im, 


TataltoTmie 
30,  1916u 


lOsoellaneous  sales , 

HisceUaneoiu  services 

Temporarr  water  rentals , 

Power  and  light , 

Transportation  refonds , 

Forfeftuies  by  bidders  and  oontrartora , 

Water-rlg^t  constractlon  diaraes 

Waterright  operation  and  malntenanoe  dharges, 
Ovw  disbnrsements 

Total 


$1,736,614.32 

4,137,797.46 

2,707,629.06 

759,718.46 

391,680.45 

78,688.71 

3,575,468.90 

2,067,255.07 

85,224.14 


1207,236.29 

290.203.34 

622,990.81 

280,806.11 

18,421.82 

220.00 

6n,161.46 

380,840.02 

3,538.22 


15,379,976.50 


2,370,206.06 


31,933,840.61 

4,438,000.80 

3,330,319.80 

1,010,634.57 

305,102.27 

78,908.71 

4,146,630.35 

2,448,006.09 

88,763.36 
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Table  16. — Collection  of  water-right  charges  by  projects  to  June  SO^  1916, 


State  and  project. 


Constnictioii  charges. 


Fiscal  year 
1916. 


To  June  30, 
1916. 


Operation  and  mainte- 
nance charges. 


Fiscal  year 
1916. 


To  June  30, 
1916. 


Total. 


Fiscal  year 
1916. 


To  June  30, 
1016. 


Arizona:  Salt  River 

Ariy.ona-ralifornla:  Yuma 

Idaho:  Minidoka 

Kansas:  Garden  tity 

Montana: 

Huntley 

Sun  River 

Montana-North  Dakota:  Low- 
er Yellowstone 

Nebraska  -  Wyoming:  North 

Platte 

Nevada:  Truckee-Carson 

New  Mexico:  Carlsbad 

North  Dakota:  North  Dakota 

Pumping 

Oregon:  Umatilla 

Oregon-California:  Klamath... 
South  Dakota:  Belle  Fourche . 

Utah:  Strawberry  Valley 

Washington: 

Okanogan 

Yakima  storage 

Sunnyside 

Tieton 

Wyoming:  Shoshone 


t54,8S3.57 
43,326.17 


14,491.20 
»  7,481.60 

924.13 

115,478.26 
32,432.09 
20,822.42 

210.53 
10,226.97 
13,376.96 
34,456.18 
19,827.87 

73.22 
100,000.00 
45,801.88 
43,903.80 
28,104.41 


S100,000.00 

270,785.26 

441,782.68 

142.50 

270,173.02 
102,685.36 

35,872.20 

352,500.87 
296,767.26 
140,154.53 

8,058.05 

206,338.23 

291,082.86 

168,078.68 

19,827.87 

24,622.55 
200,000.00 
679,422.79 
260,388.61 
268,633.67 


$16,744.78 
51,250.02 


19,757.48 
5,556.28 

649.48 

56,833.54 
34,291.79 
15,482.21 


10,105.44 
26,503.71 
24,611.89 
5,129.23 

802.27 


$61,090.33 

310,450.62 

104.50 

115,513.70 
42,407.44 

36,793.97 

330,976.08 
191,944.93 
139,816.68 

13,307.15 
75,202.05 
137,127.96 
131,448.95 
5,129.23 

36,294.80 


$71,628.35 
94,576.19 


65,377.53 
24,940.76 
22,803.80 


542,674.41 
149,880.44 
127,923.00 


34,248.68 
U,  925. 31 

1,573.61 

172,311.80 
66,723.88 
36,304.63 

210.53 
20,331.41 
30,880.69 
50,068.07 
24,057.10 

875.40 
100,000.00 
111,260.41 
68,844.56 
50,908.21 


$100,000.00 

331,875.50 

752,242.30 

247.00 

385,686.72 
145,092.80 

72,666.17 

683,575.90 
488,712.10 
279,971.21 

21,365.20 
281,540.28 
428.210.82 
299,527.63 

24,957.10 

60,917.44 

200,000.00 

1,222,007.20 

410,269.05 

396,556.67 


Total.. 


571,161.45 


4,146,630.35 


380,840.02 


2,448,095.19 


952,001.47 


6,694,725.74 


Refunds. 

State  and  project. 

Construction 
charges. 

Operation  and 

maintenance 

charges. 

Total. 

Net  collec- 
tion of 
water-right 
charges  to 
June  30  1916. 

• 

Fiscal 
year  1916. 

To  June 
30, 1916. 

Fiscal 
year  1916. 

ToJtme 
30, 1910. 

Fiscal 
year  1916. 

To  June 
30, 1916. 

Arizona:  Salt  River 

$100,000.00 
331,875.50 

Arisona-Califomia:  Yuma.. 

Idaho:  MinMnkA 

$234. 10 
142.50 

603.39 
755.85 

$18.00 

$252. 10 
247.00 

700.36 
881.82 

762,242.30 

Kansas:  Garden  City 

104.50 

96.97 
125.97 

Montana: 

Huntley 

385,686.72 

Bun  River. ............. 

145,092.80 

Montana-North  Dakota: 

72,666.17 

683,388.90 
488,712.19 
280,185.88 

21,365.20 
281,540.28 
428,210.82 
299,527.10 

60,917.44 

Nebraska-Wyoming:  North 
Platte  ...r 

$187. 12 

416.72 
210.00 

21.40 
42.00 

$187. 12 

441.13 
252.00 

Nevada:  Truckee-Carson . . . 

New  Mexico:  Carlsbad 

North  Dakota:  North  Da- 
kota  Pumping. . . 

129.20 
63.00 
186.00 
260.00 

23.80 
9.55 

18.00 
5.87 

52.50 

153.00 
72.55 
204.00 
265.87 

52.50 

Oiegon-Califomia:  Klamath 
South  Dakota:  BelleFourche 

Washington: 

Okanogan 

Yakima  storage 

200,000.00 

Sunnyside  ,.,. 

1,874.60 

762.60 

1,187.52 

542.45 

2,4i7.d5 
762.60 

1.222,007.20 

Tieton 

419,260.03 

Wyoming-  Shoshone 

257.02 

1,444.54 

396,556.67 

Total 

187. 12 

6,825.48 

1,321.03 

187.12 

8,146.51 

6,504,538.32 

61309''— 16 49 


1  Adjustmont  of  credits. 
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BIO  aBANDE  DAM  APPBOPBIATIOH. 

The  three  tables  that  follow  give  for  the  Rio  Grande  Dam  appro- 
priation information  similar  to  that  appearing  in  Tables  5  to  8, 
mclnsive,  with  corresponding  titles  for  the  reclamation  fimd: 

Tablk  16. — Special  appropriation/or  Rio  Grande  {EngU)  Dam  {34  Stat.,  1S57)  to  June 

SO,  1916. 


Debit. 


Cndit. 


Appropriation  warrant  No.  79,  liar.  4, 1907. 

Disbursements,  2,896  vouchers 

Collections,  24  voucliers 


81,000,091.78 


81,000,000.00 
9i.*78 


Total. 


1,000,091.78 


1,000,091.78 


Table  17. — Balances  of  appropriations  for  Rio  Grande  (Engle)  Dam  with  Treasisrer  of 
the  United  States,  June  SO,  1907,  to  June  SO,  1916, 


Fiscal  year. 

Appropriation. 

Witbdrawals. 

Balances. 

1907 

11.000,000.00 

81,000.000.00 
966,886.79 
829,812.67 
582,505.34 
254,719.38 
40,666.80 
1,501.00 

190S 

133,113.21 
137,074.22 
247,217.23 
827,876.96 
214,052.49 
39,165.88 
1,501.00 

1909 ' 

1910 ' 

1911 1 

1912 

1913 

1914 

Total 

1,000.000.00 

1,000,000.00 

Tablb  18. — Disbursement  and  collection  vouchers,  appropriation  for  Rio  Grande  (Engle) 
Dam,  paid  and  collected  to  June  SO,  1916. 


Fiscal  year. 

Disbursement 
vouchers. 

CoOectioD 
voadMn. 

Number. 

Amount. 

Number. 

Amount. 

• 
Balance  from  Twelfth  Annual  Report 

2,895 

1 

8098,590.78 
1,501.00 

94 

891.78 

June  30, 1915 

Total 

2,896 

1,000,091.78 

M 
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SEGLAMATIOir  OSaAmZATIOlT. 

ADMINISTBATIVE  OBaANIZATION  OF  THE  SEBVIOE. 

The  following  order  was  issued  by  the  Secretary  of  the  Interior 
on  November  22,  1915: 

Effective  December  1,  1915,  and  until,  further  orders,  the  following  offices  and 
organization  shall  be  maintained  for  the  administration  of  the  United  States  Recla- 
mation Service: 

OPFICBS. 

1.  Washington,  D.  C,  office. — An  office  will  be  maintained  in  Washington  as  the 
headquarters  of  an  organization  to  be  known  as  the  Reclamation  Service,  and  to  be 
composed  of  the  director  and  chief  engineer,  as  chairman,  the  chief  counsel,  and  the 
comptroller.  These  officers  shall  determine  matters  of  general  policy  and  recommend 
appropriate  action  thereon  to  the  Secretary  of  the  Interior;  but  no  action  of  the 
members  individually  or  collectively  shall  become  effective  unless  the  same  is  in 
pursuance  of  authority  previously  given  by  the  Secretary  of  the  Interior. 

2.  Denver,  Colo.,  office. — An  executive  office  shall  be  maintained  at  Denver  in 
charge  of  the  chief  of  construction,  who  shall  be  appointed  hy  the  Secretary  of  the 
Interior  on  the  recommendation  oi  the  director  and  chief  ennneer,  and  all  matters 
relating  to  the  management  and  execution  of  the  work  in  the  field  shall  pass  through 
said  office,  except  when  in  the  opinion  of  the  director  and  chief  engineer  an  emer- 
gency or  special  conditions  warrant  a  departure  from  this  practice.  Under  the  latter 
clrcimistances  copies  of  all  instructions  shall  be  promptly  forwarded  to  the  Denver 
office  for  their  information  and  files.  Departments  of  purchasing  and  disbursing 
should  be  maintained  in  the  Denver  office. 

3.  Project  offices. — Local  offices  will  be  maintained  on  each  project,  in  chaige  of  a 
project  manager  or  engineer  who  shall  control  all  of  the  employees  engaged  in  ^e 
construction  or  operation  of  their  respective  projects  and  will Ibe  held  strictly  respon- 
sible for  the  economical  and  efficient  administration  of  the  project  offices. 

DIVISIONS. 

4.  Executive  and  engineering. — ^The  director  and  chief  engineer  shall  be  the  executive 
officer  of  the  serWce  and  shall  govern  and  control  all  employees  engaged  in  investi- 
gating, constructing,  operating,  and  maintaining  projects.  He  shall  issue  all  instruc- 
tions required  to  carry  out  approved  policies  ana  for  executing  the  necessary  work, 
through  the  executive  office  at  Denver.  He  shall  control  an  administrative  exam- 
ination of  all  accounts  in  Washington. 

He  shall  have  power  to  sign  any  contracts  and  make  any  commitments  authorized 
by  the  Secretary  of  the  Interior  and  shall  have  control  of  all  employees  of  the  Wash- 
ington office  except  the  legal  division  and  the  comptroller. 

The  chief  of  construction  shall  represent  the  executive  officer  in  the  field  and  shall 
have  chaige  of  the  Denver  office  and  all  employees  engaged  in  the  construction, 
operation,  and  maintenance  of  the  projects  and  works  incident  thereto.  He  shall 
rei)ort  to  the  director  and  chief  engineer,  and,  subject  to  the  latter^s  general  approval, 
shall  adopt  the  measures  necessary  to  execute  the  approved  plans  and  policies. 

Project  managers  or  engineers  will  report  direct  to  the  chief  of  construction  at 
DenvOT,  sending  copies  of  regular  monthly  reports  to  the  director. 

Commimications  between  the  director  and  subordinate  officers  shall  pass  through 
the  office  of  the  chief  of  construction,  except  when  in  the  opinion  of  the  director  and 
chief  engineer  emergencies  or  special  concUtions  warrant  a  departure  from  the  usual 
practice,  in  which  case  copies  shall  be  promptly  forwarded  to  the  Denver  office  for 
their  information  and  files. 

5.  Legal  division. — The  chief  counsel,  as  the  head  of  the  the  l^al  division,  shall 
conduct  all  investigations  involving  the  legal  rights  and  privil^[es  oi  the  service,  and 
will  control  all  employees  of  his  division.  He  will  correspond  direct  with  the  district 
counsel  in  regard  to  legal  affairs,  but  shall  communicate  with  the  executive  depart- 
ment through  the  chief  engineer  and  regular  channels. 

6.  Fiscal  division. — ^The  comptroller  shall  be  the  head  of  the  inspection  division 
and  shall  conduct  the  inspection  of  all  fiscal  practices  and  accounts.  For  this  purpose 
he  shall  organize  and  control  an  ample  force  of  inspectors  and  accountants  to  insure 
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the  thorough  iiispection  of  methods  and  practices  and  audit  of  the  accounts  kept  in 
all  offices  of  the  service,  and  to  collect  and  compile  the  information  as  to  fiscal  arfaiis 
required  by  the  Secretary  of  the  Interior  and  the  service.  The  inspectors  shall 
advise  and  direct  the  field  offices  as  to  routine  methods  of  complying  with  approved 
reffipilations  only  and  shall  promptly  report  all  irre&^arities  to  the  comptroller,  who 
will  advise  the  director  and  chief  engineer,  and  the  latter  shall  rectify  the  matter 
through  regular  channels. 

7.  Supervisor  of  irrigation. — The  supervisor  of  irrigation  shall  maintain  an  office  at 
Billings,  Mont.,  and  shall  advise  and  counsel  with  water  users  as  to  the  best  practice 
of  irrigating  and  cultivating  irrigated  lands,  the  do\'elopment  of  markets,  and  all 
questions  affecting  the  welfare  of  settlers  and  water  users.  He  shall  consult  and 
cooperate  with  the  experts  of  the  Agricultural  Department  that  are  assigned  to  the 
projects,  and  advise  the  executive  officer  of  the  Reclamation  Service  regarding  all 
irregularities  in  the  operating  departments  of  the  respective  projects  that  may  come 
to  his  notice  through  inspection  or  otherwise. 

Franklin  K.  Lane. 
GENEBAIi  OFFICEB.S. 

Hon.  Franklin  Knight  Lane,  Secretary  of  the  Interior. 

Brig.  Gen.  William  L.  Marshall,  United  States  Army,  retired,  consulting  engineer 
to  the  Secretary. 

The  following  three  officials  of  the  Reclamation  Service  constitute  a  board  or  com- 
mission for  the  purpose  of  considering  all  questions  of  administrative  policy  and 
management  and  recommending  action  thereon  to  the  Secretary  of  the  Interior: 

Arthur  Powell  Davis,  director  and  chief  engineer,  Washington,  D.  C. 

Will  R.  King,  chief  counsel,  Washington,  D.  C. 

W.  A.  Ryan,  comptroller,  Washington,  D.  0. 

WASHINGTON  OFFICE. 

Office  of  the  director  and  chief  engineer:  C.  J.  Blanchard,  statistician^  Frank 
Teicbman  and  E.  C.  Bebb,  engineers;  John  H.  Pellen,  draftsman;  F.  L.  Cavis,  chief 
accountant;  0.  H.  Fitch,  chief  clerk;  Hugh  A.  Brown,  editor,  Reclamation  Record; 
Emmet  Carr,  purchasing  agent;  A.  H.  Snellenbeiger,  fiscal  agent;  H.  T.  Cowling, 
photographer. 

Office  of  the  chief  counsel:  liaw  section — E.  B.  Hoffman,  E.  S.  Taylor,  C.  A.  Mau- 
suy,  George  A.  Ward,  R.  M.  Patrick,  E.  W.  R.  Ewing,  and  Ottamar  Hamele;  land 
and  general  section — Morris  Bien  (counsel),  J.  M.  McKinney,  O.  G.  Cowhick,  D.  H. 
Sibbett,  J.  J.  Fuller,  J.  E.  Golladay,  and  Mrs.  E.  W.  Ballard. 

Office  of  the  comptroller:  0.  G.  Smith,  chief  examiner  of  accounts;  A.  J.  Hughes, 
examiner  of  accounts. 

DENVER  OFFICE. 

F.  E.  Weymouth,  chief  of  construction,  Tramway  Building,  Denver,  Colo.;  R.  F. 
Walter,  senior  engineer;  J.  M.  Gaylord,  electrical  engineer;  D.  W.  Murphy,  engineer 
in  charce  of  drainage;  J.  L.  Savage,  designing  engineer;  E.  A.  Moritz,  office  engineer; 
A.  McD.  Brooks,  purchasing  agent;  C.  G.  Duganne,  diaburfling  officer;  J.  Y.  Jewett, 
cement  expert,  424  Federal  Building,  Denver,  Colo.;  I.  C.  Harris,  engineer  in  charge 
of  inspection  of  materials,  802  Federal  Building,  Chicago.  111. 

OFFICE   OF  SUPERVISOR  OF  IRRIGATION. 

•  I.  D.  O'Donnell,  supervisor  of  irrigation,  206  State  Bank  Building,  Billings,  Mont. 
Robert  C.  Elting,  chief  clerk. 

FIELD  OFFICES   OF  CHIEF  COUNSEL. 

Denver,  Colo. — E.  E.  Roddis,  district  counsel  in  charge;  Armand  Offutt,  district 
counsel  in  charge  contracts;  J.  J.  Buck,  assistant  district  counsel.  Colorado  River 
water-right  investigations:  H.  L.  Holgate,  assistant  chief  counsel  in  charge;  H.  D. 
Padgett,  T.  R.  Alex,  C.  F.  Carpenter,  Don.  R.  Cather,  and  E.  P.  King,  assistant  dis- 
trict counsel. 

El  Paso  J  Tex. — P.  W.  Dent,  district  counsel;  projects:  Rio  Grande,  Carlsbad,  and 
Hondo. 

Los  Angeles,  Cal. — Oliver  P.  Morton,  district  counsel;  D.  G.  Tyree,  assistant  dis- 
trict counsel.    Projects:  Salt  River,  Yuma,  Orland,  and  Truckec-Carson. 

Portland.  Oreg. — E.  H.  Peery,  district  counsel.    Projects:  Umatilla  and  Klamath. 

North  Yahima,  Wash. — E.  W.  Burr,  district  counsel.  Projects:  North  Yakima  and 
Okanogan. 


Digitized  by 


Google 


RECLAMATION  OBGANIZATION.  773 

BoisCj  Idaho. — ^B.  £.  Stoutcmyer,  diBtrict counsel.  Projects:  Boise,  Minidoka,  Jack- 
son Lake  Enlargement,  and  Strawberry  Valley. 

Helena,  Mont. — W.  J.  Egleaton,  district  counsel.  W.  W.  Davis  and  R.  J.  Coffey, 
assistant  district  counsel.  Projects:  Blackfeet,  Flathead,  Fort  Peck,  Huntley,  Milk 
River,  St.  Mary  Storage,  Sun  River,  North  Dakota  Pumping,  Lower  Yellowstone,  and 
Shoshone. 

Scottsblufff  Nehr. — A.  R.  Ilonnold,  district  counsel;  Mrs.  G.  B.  Mathiot,  assistant 
district  counsel.    Projects:  North  Platte,  Pathfinder  Dam,  and  Belle  Fourche. 

Montrose,  Colo. — ^J.  R.  Alexander,  district  counsel.  Projects:  Grand  Valley  and 
Uncompahgre  Valley. 

SOUTHERN  DIVISION. 

Salt  River  project. — ^W.  S.  Cone,  project  manager.  Phoenix,  Ariz.;  A.  J.  Haltom, 
assistant  engineer;  L.  J.  Mead,  chief  clerk. 

Yuma  project. — L.  M.  Lawson,  project  manager,  Yuma,  Ariz.;  R.  M.  Priest,  super- 
intendent of  construction ;  R.  S.  Fesaenden,  irrigation  manager- R.  B .  Smith,  chief  clerk. 

Rio  Grande  project. — E.  H.  Baldwin,  senior  engineer.  El  Paso,  Tex.;  H.  J.  Gault, 
engineer;  Oro  McDermith,  irrigation  manager;  J.  M.  liuney,  chief  clerk. 

Elephant  Butte  dam. — L.  J.  Charles,  construction  engineer,  Elephant  Butte,  N.  Mex.; 
0.  F.  Carpenter,  chief  clerk. 

Carlsbad  and  Hondo  projects. — L.  E.  Foster,  project  manager,  Carlsbad,  N.  Mex.; 
C.  A.  May,  assistant  project  manager;  V.  L.  Minter,  chief  clerk. 

Lawton  project, — 0.  T.  Pease,  proje<'t  manager,  Lawton,  Okla. 

PACIFIG  DIVISION. 

Boise  project. — D.  W.  Cole,  senior  engineer,  Boise,  Idaho;  E.  R.  Mills,  chief  clerk. 

Minidoha  project. — Barry  Dibble,  project  manager,  Rupert,  Idaho;  N.  K.  Jensen, 
chief  clerk. 

Jackson  Lake  enlargement  project. — F.  A.  Banks,  engineer,  Moran,  Wyo.;  F.  T. 
Crowe,  engineer;  S.  K.  Wilson,  chief  clerk. 

Or  land  project. — ^A.  N.  Burch,  project  manager,  Orland  Cal.;  C.  H.  Lillingston,  chief 
clerk. 

Truchee- Carson  project. — ^F.  G.  Hough,  project  manager,  Fallon,  Nov.;  J.  R.  Post, 
chief  clerk. 

Umatilla  project. — H.  D.  Newell,  project  manager,  Hcrmiston,  Oreg.;  Maiuice 
^gs,  superintendent  of  irrigation;  G.  W.  Kell(^,  chief  clerk. 
amath  project. — J.  G.  Camp,  project  manager,  Klamath  Falls,  Or^.;  C.  C.  Hogue, 
chief  clerk. 

Yakima  project. — Storage  unit :  C.  E.  Crownover,  project  manager.  Meadow  Creek, 
Wash.;  R.  R.  Ruhnke,  dttief  clerk.  Sunnyside  and  Tieton  units:  R.  K.  Tiffany, 
project  manager,  North  Yakima,  Wash.;  R.  R.  Cunningham,  chief  clerk*  J.  G.  Heinz, 
assistant  manager,  Sunnyside,  Wash.;  J.  S.  Moore,  assistant  engineer;  C.  F.  Gleason, 
assistant  engineer  (pumping  plant  construction);  G.  C.  Finley,  superintendent  of 
irrigation,  Naches,  Wash. 

NORTHERN  DIVISION. 

BlacMeet  project. — J.  B.  Bond,  project  manager.  Browning,  Mont.;  Frank  Nivens, 
chief  clerk. 

Flathead  vroject. — E.  F.  Tabor  project  manager,  St.  Ignatius,  Mont.;  C.  J.  Moody, 
superintendent  of  construction;  Ilany  Caden,  chief  clerk. 

Fort  Peck  project. — R.  M.  Conner,  project  manager,  Poplar,  Mont.;  G.  H.  Murphy, 
chief  clerk. 

Huntley  project. — R.  H.  Fifield,  project  manager,  Huntley,  Mont.;  E.  B.  Le  Claire, 
chief  clerk. 


ton, 

8t,  Mary  storage  unit. — J .  U .  15ond .  pr(  ^ 
engineer,  Sherburne,  Mont.;  Frank  Nivens,  chiefclerk,  Browninsr,  Mont. 

Sun  River  project. — C.  P.  Williams,  senior  engineer.  Fort  Shaw,  Mont.;  A.  H.  Ayers. 
engineer;  C.  A.  Peavey,  chief  clerk. 

North  Dakota  pumping  project. — ^W.  S.  Arthur,  acting  project  manager  and  chief 
clerk,  Williston,  N.  Dak. 

Lower  Yellowstone  project. — L.  H.  Mitchell,  project  manager,  Savage,  Mont.;  C.  H. 
Young,  chief  clerk. 

Okanogan  project. — Calvin  Casteel,  project  manager,  Okanogan,  Wash.;  H.  A.  Yates, 
chief  clerk. 

Shoshone  project.— G.  0.  Sanford,  project  manaeer,  Powell,  Wyo.;  C.  M.  Jump, 
superintendent  of  irrigation;  C.  E.  Piatt,  chief  clerk. 
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OBNTBAL  DIVISION. 

Cfrand  Valley  project, — J.  H.  Miner,  project  manager,  Grand  Junction,  Colo.;  A.  L. 
Collins,  chief  clerk. 

Uneompahgre  Valley  project. — F.  D.  Pyle,  project  manager,  Montroee,  Colo.;  J.  H. 
Fertig,  assistant  engineer;  E.  R.  Furstenfeld,  chief  clerk. 

Norih  PlatU  project.— Andrew  Weiss,  project  manager,  Mitchell,  Nehr.;  Paul  Rothi, 
irrigation  manager;  0.  T.  Reedy,  engineer;  J.  R.  Ummel,  chief  clerk. 

For ^         '       "  ^    '^ 


ort  Laramie  unit, — 0.  T.  Reedy,  construction  engineer,  Fort  Laramie,  Wyo. ;  H.  W. 
hore,  principal  assistant  engineer. 
BeUe  Fourche  project.— B.  E.  Havden,  project  manager,  Newell,  S.  Dak.;  J.  C. 


Bashore,  principal  assistant  engineer. 
BeUe  Fourche  project.— B.  E.  Have 
Counter,  irrigation  manager;  J.  H.  Cuddy,  chief  clerk 


Strawberry  Valley  project.—^.  L.  Lytel^  project  manager,  Prove,  Utah;  Ross  Wora- 
ley,  chief  clerk. 
dohrado  River  Horage.— John  T.  Whistler,  engineer,  Denver,  Colo. 

DISTBIBX7TI0N  OF  BMPLOtBBS. 

Employees,  June,  1916. 


Educa- 
tional. 

Non- 
educa- 
Uonal. 

Others. 

Total 
United 
States. 

Con- 
trac- 
tors. 

Grand  totaL 

Office  or  project. 

Pro^ 
acts. 

Divi- 
sion. 

TXTiMhrtifiloii  offlcfi 

95 

01 

35 

2 

21 

15 
13 
11 
3 

2 

10 

m 

03 

35 

2 

411 

287 
201 
231 
147 
6 
4 

35 
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25 
316 
168 

63 
179 
317 
662 

65 

30 

23 
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64 
119 
49 
171 
175 
32 
15 
46 
178 

212 

153 

153 

49 

74 

46 

5 

1 

4* 

1 

14* 

78' 

*'*i4«' 

*'"ii6' 

"•■'46* 

60 
30 
3 
165 
15 

106 
63 

1 

I^enver office      ..-  -r - 

FlAld  offlo^  of  chlflf  counsel 

Dillinn  offloo       

130 
72 
28 
35 
14 
1 
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,U 

10 

l(& 

22 
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46 
47 
29 
15 
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27 
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25 

34 
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44 

SO 
60 
76 
19 
21 
18 
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200 
160 
185 
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6 
1 

20 
.   240 

13 
200 
140 

30 
150 
266 
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29 

12 

18 
57 
58 
85 
25 
137 
121 
20 
9 
35 
119 

169 
80 
68 
25 
45 
20 
2 
1 
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SoDthem  diTision: 

Salt  River          

411 
287 
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231 
151 
7 
4 

Ynma - 

Rio  Grande  f  distribution) 

Klephani  Butte  storapf*    , -  -  ^ 

Hondo 
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1 

4 
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11 
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15 
4 

7 
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9 
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5 
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1,MQ 

Pacific  division: 

Orl<md -»  -- 

35 
384 

25 
316 
168 

63 
179 
331 
662 

65 

30 

Boise  (distribution) 

Boise  (storace) 

Mlnidola 

Jackson  Lake  enlargement 

Truckee-Carson 

Umatilla 

Klamath  

Yaklnia  storage r 

8unn  vside-  -X  .t 

Tieton        

2,358 

Northern  di%ision: 

Blackfeet  (Indian) 

23 
187 
64 
119 
195 
171 
285 
32 
15 
46 
234 

Flathead  (1  n  dian ) 

Fort  Peck  (Indian) 

Huntley...' 1 

Milk  River 

St.  Hary  storage 

Bun  River. . . . . .  t  . ,  -  t  -  ^ ,,,  ^ .-,,-,, .  . , 

Lower  Yellowstone 

North  Dakota  Dumninp 

^kanogan r 

Shoshone 

1,861 

Central  division: 

Grand  Vallev 

273 

183 

156 

214 

89 

46 

5 

1 

UnooTTipabgre ..-.., 

North  Platte  (interstate) 

FcMTt  Ijoramie 

Belle  Fourche 

Strawlerry  V  alle  y 

Colorado  ftiver  sCbrage 

Garden  City 

966 

Grand  total,  June,  1916 

607 

1,154 

3,749 

6»410 

672 

6,082 

6,083 
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EVOIVEEBIVO  ABTICIES  BELATIVO  TO  THE  WOBK  OF  THE 

SEBVICE. 

The  following  is  a  partial  list  of  engineering  articles  relating  to 
the  work  of  the  Reclamation  Service  as  pubUshed  in  engineering 
and  technical  journals.  The  list  is  printed  for  the  information  of 
engineers  and  others  interested  in  the  work,  and  is  a  continuation 
of  the  list  printed  on  pages  482  to  493  of  the  fourteenth  annual 
report.    Lists  1  and  2  are  available  for  free  distribution. 

GENERAL  ASTICLEB. 

Irrigation  works:  An  informal  discussion,  Messrs.  Mead,  Ripley,  Newell,  Maxwell, 
Croes,  Haupt,  and  Darrach.  Trans.  A.  S.  C.  E.,  Dec.,  1902,  vol.  49,  pp.  24-44. 

The  triumph  of  national  irrigation  (author  of  Conquest  of  arid  America),  with 
portraits,  Messrs.  Hitchcock,  Newell,  and  Walcott,  Wm.  E.  Smythe,  Review  of  Re- 
views, July,  1904,  vol.  30,  p.  49. 

Hearings  illustrated,  on  irrigation,  Hopson  and  Anderson,  House  committee,  Eng. 
News,  Feb.  18,  1909,  vol.  61,  p.  197. 

Las  Obras  de  Riego  en  los  Estados  Unidos  de  America,  per  D.  Jose  Nicolau  y  D. 
Nardso  puig  de  la  Bellacasa.  Madrid,  1908,  illus.,  285  pages. 

Area  irrigated,  1908.    Table.    Eng.  News,  Feb.  18,  1909,  vol.  61,  p.  197. 

Reclamation  projects,  state  of  completion,  Feb.,  1909  (table),  Eng.  News,  Feb.  18, 
1909,  vol.  61,  p.  197. 

Constitutionality  of  reclamation  act  in  United  States  circuit  court  (short  news  note), 
Ene.  News,  Feb.  18,  1909,  vol.  61,  p.  197. 

Conservation  of  water  by  storage,  Geo.  F.  Swain,  Yale  University  Press,  Mar.,  1916 
>  (illus.  of  Roosevelt  Reservoir,  Shoshone  Dam.  Pathfinder  bedrock,  Roosevelt  Dam, 
Truckee  Dam,  Boise  Tunnel  (Arrowrock),  Spring  Canyon  Flume,  Yuma  siphon 
(Roosevelt  Dam  Cons.).    Review,  Eng.  Record,  Aug.  7,  1915,  vol.  72,  p.  172. 

The  flow  of  water  in  irrigation  channels,  illus.  and  tables,  Fred.  C.  Scobey,  Dept. 
of  Agri.  Bulletin  No.  194  (Salt  River,  Orland,  Boise,  and  other  projects).    May,  1915. 

American  Association  of  Engineers  (letters  by  F.  H.  Newell,  and  others).  Mining 
&  Sci.  Press,  Nov.  13,  1915,  vol.  3,  p.  731  (editorial,  p.  728).    The  Great  Problem. 

Shall  the  irrigation  settlers  be  given  relief?  (editoriisu)  Eng.  Record,  Nov.  27, 1915, 
vol.  72,  p.  650,  and  communication,  p.  671. 

Irrigation  practice  and  engineering.  Vol.  II,  Conveyance  of  water,  B.  A.  Etche- 
verry,  McGraw-Hill  Book  Co.,  N.  Y.  (illus.  of  Umatilla,  Yakima,  Tieton,  Truckee- 
Carson,  Boise,  Uncompahgre  Valley,  Strawberry  Valley,  Belle  Fourche^  North 
Platte,  also  specifications  for  wood  stave  pipe,  standard  flumes,  Umatilla  Pipe  Mfg. 
etc.),  Nov.,  1915. 

Commission  of  scientists  to  study  Panama  slides  (list  of  members  appointed  by 
President  include  A.  P.  Davis)^  Eng.  News,  Dec.  9,  1915,  vol.  74,  p.  1149. 

Commission  appointed  to  advise  on  Panama  Canal  slides,  A.  P.  Davis,  Eng.  Record, 
Dec.  11,  1916,  vol.  72,  p.  742. 

Total  work  of  the  U.  S.  R.  8.,  C.  J.  Blanchard,  June  30,  1915.  Eng.  Record,  Dec. 
11,  1915,  vol.  72,  p.  725. 

Million  acre-feet  added  to  Reclamation  Service  storage  capacity  (statistics  of  con- 
struction to  June  30,  1915),  C.  J.  Blanchard,  Eng.  Record,  Dec.  18,  1915,  vol.  72,  p. 
772. 

Rural  credits  necessary  if  irrigation  enterprises  are  to  succeed,  Edward  Gillette, 
Eng.  Record,  Dec.  25,  1915,  vol.  72,  p.  789. 

Area  and  number  of  farms  (short),  Eng.  Record,  Dec.  25,  1915,  vol.  72,  p.  791. 

Irrigation  practice  and  engineering,  vol.  2,  by  B.  A.  Etcheverry,  reviewed  by  F.  H. 
Newell,  Eng.  Record,  Dec.  25,  1915,  vol.  72,  p.  796. 

Commission  to  investigate  canal  slides  (includes  A.  P.  Davis),  Eng.  and  Gont., 
Dec.  29,  1915,  vol.  44,  p.  500. 

What  the  Engineering  Society  owes  to  its  members,  Address  by  F.  H.  Newell,  Am. 
AflBO.  of  Engrs.,  Eng.  &  Cont.,  Dec.  29,  1915,  vol.  44,  p.  497. 

776 
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Tierras  Aridas  y  Agua  Fecundaute  for  E.  Battle  y  Alvarez,  u  illus.,  Exportador 
Americano,  Dec,  1915,  vol.  77,  p.  66  (by  Johnson  Export  Pub.  Co.,  17  Battery  Place, 
New  York,  N.  Y.). 

Why  the  U.  S.  should  invest  in  farmers,  illus.,  Elwood  Mead,  Irrigation  Age,  Dec., 

1915,  vol.  31,  p.  21. 

Dams  and  weirs,  illus.  with  numerous  photos  and  diagrams,  bv  W.  G.  Bligh.  Amer. 
Tech.  Society,  Chicago,  111.  (illus.  and  diagrams  of  Koosevelt,  Arrowrock,  Granite 
Reef,  Pathfinder.  Shoshone,  Laguna,  Corbett,  and  Automatic  Dams),  1915,  206  page^. 

Engineering  as  a  career,  F.  EL  Newell,  editor,  D.  Von  Nostrand  Uo.  N.  Y.  (note  of 
Eng.  News,  Jan.  20,  1916),  vol.  75,  p.  123. 

Irrigation  in  the  United  States,  oy  R.  P.  Peele,  review  by  F.  H.  Newell,  Eng. 
Record,  Jan.  22,  1916,  vol.  73.  p.  120.    (See  also  Eng.  Record,  July,  20,  1916,  p.  118.) 

Brief  biography  of  S.  B.  Williamson,  Eng.  Record,  Jan.  22, 1916,  vol.  73,  p.  132. 

Masonry  dams  (3-page  extract  from  paper  Intn.  Eng.  Cong.),  Arthur  P.  Davis  and 
D.  C.  Henny,  Canadian  Engineer,  Jan.  27,  1916,  vol.  30,  p.  186. 

National  Drainage  Congress  (6th  meeting,  Cairo,  111.),  address  by  F.  H.  Newell, 
Eng.  News,  Jan.  27,  1916,  vol.  75,  p.  195. 

Brief  biography  of  F.  E.  Weymouth,  Eng.  Record,  Feb.  12,  1916,  vol  73,  p.  234. 

Earth  ro^  on  light  soils,  by  A.  P.  Anderson  in  Reclamation  Record),  Western 
Engineering,  Feb.  1916,  vol.  7,  p.  64. 

Engineering  reference  library  (U.  S.  R.  S.  library),  W.  I.  Swanton,  Pac.  Builder  and 
Engineer,  Feb.  1916,  vol.  21,  p.  91. 

Classification  of  expenditures  for  irrigation  work,  by  F.  H.  Newell,  Eng.  &  Cent., 
Mar.  1^  1916,  vol.  45,  p.  201. 

•   Makmg  the  desert  bloom,  how  the  U.  S.  Reclamation  Service  is  developing  our  waste 
regions,  fllus.,  C.  J.  Blanchard,  Sci.  Amer.,  Mar.  4. 1916,  vol.  114,  p.  242. 

Does  alkali  disintegrate  concrete?  by  E.  C.  Bebb  (from  February  Reclamation 
Record),  Eng.  Record,  March  4,  1916,  vol.  73,  p.  316. 

Economic  preparedness,  our  natural  resources  and  how  they  are  being  developed, 
Franklin  K.  Lane,  Sci.  Amer.,  Mar.  4,  1916,  vol.  114,  p.  237. 

Some  costs  of  applying  mortar  with  cement  gun,  E.  C.  Bebb,  Eng.  News,  Mar.  9, 

1916,  vol.  75,  p.  469. 

Map  of  the  West  shows  activities  of  the  Interior  Dept.  {\  col.  news  item),  J.  F 
Pellen,  Eng.  Record,  Mar.  11,  1916  vol.  73.  p.  374. 

Effect  of  alkali  on  concrete,  by  JB.  0.  BebD  (from  Feb.  Reclamation  Record),  T 
&  Cont.,  March  15,  1916^  vol.  45,  p.  257. 

Reclamation  Service  siphons,  illus.,  with  costs  (staff  article  on  Belle  Fourch' 
River,  and  Salt  River  projects),  Eng.  &  Cont.,  Mar.  15, 1916,  vol.  45,  p.  248. 

Back  of  dam  coated  by  cement  gun  from  raft  as  pool  rises  (from  Redamatior 
March),  E.  C.  Bebb,  Eng.  Record,  Mar.  18,  1916,  vol.  73,  p.  400. 

Engmeering  as  a  career  (Review  of  book  by  F.  H.  Newell,  by  editor),  Er 
April  1,  1916,  vol.  73,  p.  458. 

Engineering  as  a  career,  F.  H.  Newell,  editorial  review  of  book,  Eng.  N 
1916,  vol.  75,  p.  749  (also  notice  of  Irrigation  manangement,  by  F.  H.  N 

Irrigation  practice  and  engineering.  Vol.  Ill  (B.  A.  Etcheverry,  rf 
Newell),  Eng,  Record,  Apr.  22  1916,  vol.  73,  p.  555. 

Power  possibilities  of  Federal  irrigation  projects,  A.  P.  Davis,  Er 
1916,  vol.  75  p.  875. 

Theory  of  dam  design,  review  of  dams  and  weirs,  W.  G.  Bligh,  b^ 
News,  June  15,  1916,  vol.  75,  p.  1134. 

Water  conservation  by  storage,  Geo.  F.  Swain  (review  of,  b^ 
News,  June  15,  1916,  vol.  75,  p.  1131. 

Our  great  irrigation  works,  a  review  of  ''Irrigation  and  r 
A.  D.  Lewis,  author,  N.  S.  R.  S.  projects,  Eng.  News,  Junf 

Rate  of  development  of  irrigation  projects,  diagrams  r 
Jour.  Elec.  Power  &  Gaa,  July  15,  1916,  vol.  37,  p.  46. 

Scathing  arraignment  of  Reclamation  Service  i^itatir 
Rerview,  Eng.  Record,  July  15, 1916,  vol.  74,  pp.  66,  67 

Report  of  International  Eng.  Cong.  1915,  issued  in 
and  includes  papers  by  F.  H.  Newell,  A.  P.  Davf 
L.  C.  Hill,  and  others.    Eng.  News,  July  20,  1916, 

Irri^tion  management:  The  operation,  mainte^ 
bringing  water  to  agricultural  lands,  F.  H.  Newe^ 
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U.  S.  R.  S.  project  manager's  duties  defined,  D.  W.  Cole  (July,  1916,  Reclamation 
Record);  Eng.  Record,  July  22, 1916,  vol.  74,  p.  108. 

Power  development  possibilities  of  completed  Reclamation  Service  projects,  A.  P. 
Davis,  Engineering  &  Contracting,  Aug.  9,  1916,  vol.  46,  p.  139. 

Curves  for  irrigation-ditch  velocity  and  discharge,  letter  by  Julian  Hinds,  with 
diagram,  Enc.  News,  Aug.  24,  1916,  vol.  76,  p.  369. 

Bronze-on-bronze  friction  in  sluice  gates  tested,  D.  C.  Henny,  Eng.  Record,  Sept.  9, 
1916,  vol.  74,  p.  330;  letter  regarding  same,  Sept.  30,  1916,  p.  420. 

Amend  reclamation  extension  act  (short),  Eng.  Record,  Sept.  23,  1916,  vol.  74,  p. 
394. 

How  crop  statistics  in  irrigation  are  gathered.  Jour,  of  Elec.  Power  A  (jas,  Oct.  14, 
1916,  vol.  37,  p.  305. 

Masonry  dam,  design,  including  high  masonry  dams  (ihclud.  Arrowrock,  Elephant 
Butte,  Pathfinder,  Roosevelt  and  Shouione  Dams,  Chas.  E.  Morrison  and  O.  L.  Brodie, 
1st  ed.),  1916,  John  Wiley  &  Sons,  N.  Y.,  276  pages. 

Tvphoid  inoculation  in  the  Reclamation  Service,  by  Hugh  Arbuthnot  Brown, 
M.  D.,  reprinted  from  International  Clinics,  Vol.  II,  series  26, 1916. 

ARIZONA,    SALT   RIVER  PROJECT. 

Highly  erratic  stream  flow  utilized  eflEiciently,  illus.  (Cross-Cut  power  plant),  O.  H. 
Ensign,  Eng.  Record,  Jan.  1,  1916,  vol.  73,  p.  19. 

Hydroelectric  irrigation  in  Arizona  (inclu.  costs),  illus.,  0.  H.  Ensign,  Jour,  of 
Elec.  Power  and  Gas,  Feb.  5,  1916,  vol.  36,  p.  105. 

Following  the  Apache  TraU,  illus.  (popular  account  of  auto  trip  via  Roosevelt 
Dam),  Wendell  P.  Colton,  Literary  Digest  Advertiser,  Feb.  5,  1916,  p.  294. 

Five  miles  of  Roosevelt  Road  washed  out  by  January  floods,  illus.  (6rom  March 
Reclamation  Record),  Wm.  S.  Cone,  Eng.  Record,  Mar.  4, 1916,  vol.  73,  p.  336. 

Venturi  meter  developed  for  accurate  measurement  of  iirigation  water,  illus., 
Alan  A.  Wood,  Eng.  Record,  Mar.  25,  1916.  vol.  73,  p.  411. 

Impulse  water  wheels  developed  for  silt-laden  water  (Ions  illustrated  article), 
J.  W.  Swaren,  Eng.  News,  Apr.  20,  1916,  vol.  75,  p.  740  (also  editorial  p.  762,  Power 
under  difficulties);  also  letters  "Credit  for  novel  power  plant;"  Eng.  News,  June  22, 
1916,  vol.  75,  p.  1199,  and  Cross  cut  power  sta.,  Eng.  News,  July  13, 1916,  vol.  76,  p.  86. 

Backfilling  a  washout  (Grand  Canal,  Salt  River),  Ulus.,  W.  S.  Cone,  Eng.  News, 
Apr.  27,  1916,  vol.  76,  p.  808. 

Eight  plate  girder  spans  over  Gila  River  washed  out  (floods),  illus.,  Eng.  News, 
Apr.  27,  1916,  vol.  75,  p.  792. 

Flood  conditions  in  the  desert,  illus.,  Wm.  S.  Cone,  Eng.  News,  May  11,  1916,  vol. 
75^.  873. 

Pailure  of  (power  canal)  diversion  dam  on  Salt  River  project,  illus.  (from  reports 
of  L.  C.  Hill  and  W.  S.  Cone),  Eug.  News,  May  25,  1916,  vol.  75.  p.  974. 

Venturi  meter  succeeds  in  irrigation,  illus.  (Salt  River  project),  Eng.  News,  June  15, 
1916,  vol.  75,  p.  1122. 

Phoenix,  Ariz.,  to  enlarge  (Maricopa)  Canal  (Salt  River  Valley  Canal  to  be  elimi- 
nated), Eng.  Record,  June  17,  1916,  vol.  73,  p.  813. 

Canal  cleaning  by  sheep  and  goats  past  experimental  stage  (with  cost  data),  A.  J. 
Halton,  Eng.  Record,  June  24,  1916,  vol.  73.  p.  840. 

Water  evaporation  studies  by  Weather  Bureau  (illus.  of  Roosevelt  Evap.  Sta.), 
Messrs.  Kadel  and  Abbe,  Eng.  News,  Aug.  3,  1916,  vol.  76,  p.  200. 

Pumping  water  from  wells  on  the  Salt  River  project,  W.  S.  Cone,  Eng.  &  Ocmt., 
Aug.  9,  1916,  vol.  46,  p.  124. 

Mowing  by  machine  at  an  angle  of  45^  (short  article),  A.  J.  Haltom,  Eng.  Newa, 
Aug.  24,  1916,  vol.  76,  p.  364. 

ARIZOKA-CALIFORNIA,   YUUA  PROJECT. 

Hydraulic  fill  method  used  to  throw  temporary  dam  across  wide  stream  (Colo 
River  at  Imperial  Headinj?),  illus.,  Eng.  Record,  Dec.  25,  1915,  vol.  72,  p.  794. 

Imperial  Valley  and  Salton  Sink,  illus.,  H.  T.  Cory  (John  J.  Newbegin,  Pub.,  San 
Francisco,  Cal.,  description,  sci.  facts,  watershed,  developments,  p^ulation,  etc., 
inclu.  Cory's  paper  Irrigation  and  river  control,  with  full  description  Yuma  project), 
Dec,  1915. 

Solving  the  Imperial  Valley  irrigation  problems  (editorial),  Eng.  News,  Jan.  27, 
1916,  vol.  75,  p.  170. 

Colorado  River  at  34-foot  stage  inundates  Yuma,  L.  M.  Lawson,  Eng.  Reond, 
Jan.  29,  1916,  vol.  73,  p.  159. 
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Study  silt  problem  in  Imperial  Valley  system,  J.  C.  Allison,  Eng.  Record,  Feb.  5, 
1916,  vol.  73,  p.  182. 

Seven  hundred-foot  bridge  in  Arizona  left  high  and  dry  by  floods  (illus.,  U.  S.  R.  S., 
Indian  Reservation  lands  flooded),  L.  M.  Lawson,  Eng.  Record,  Feb.  5,  1916,  vol.  73, 
p.  192. 

Colorado  River  attains  highest  stage  on  record  (208,000  sec.  ft.),  news  article 
Eng.  Record,  Feb.  12,  1916,  vol.  73,  p.  220. 

The  Yuma  Valley  R.  R.  (L.  M.  Lawson  in  Reclamation  Record),  Western  Enginer 
ine,  Feb.,  1916,  vol.  7,  p.  72. 

Irrigation  laws  developed  in  Gal.  (ref.  to  Imperial  Valley  and  Iron  Canyon  proj< 
and  tables  of  areas,  and  costs),  Eng.  Record,  Apr.  15, 1916,  vol.  73,  p.  510. 

Estimates  to  be  made  for  Yuma  irrigation  project  (Mesa  pumping  unit)   (• 
news  note),  L.  M.  Lawson,  Eng.  Record,  Apr.  29,  1916,  vol.  73,  p.  595. 

Novel  hydraulic-fill  temporary  diversion  dam  construction,  Colorado  River  i 
rial  heading),  illus.,  Eng.  &  Cont.,  June  7,  1916,  vol.  45,  p.  514. 

Build  dam  across  the  Colorado  River  in  seven  days  (Hanolon  heading),  Eng.  !* 
Aug.  12,  1916^  vol.  74,  p.  215.    Must  remove  by  Nov.  1,  p.  303. 

(x)lorado  River  conditions  this  year  unprecedented,  L.  M.  Lawson,  Eng. 
Sept.  16,  1916,  vol.  74,  p.  346. 

Temporary  rock-fill  dam  on  Colorado  River,  Eng.  News,  Sept.  28,  191 
p.  622. 

Solve  silt  problem  on  Yuma  irrigation  project,  L.  M.  Lawson,  Eng.  Rr 
30,  1916,  vol.  74,  p.  406. 

CALIFORNIA,   ORLAND  PROJECT. 

Methods  and  cost  of  concrete  lining  irrigation  laterals,  Orland  projee 
Eng.  &  Cont.,  Apr.  12,  1916,  vol.  45,  p.  352. 

Methods  of  placing  and  cost  of  concrete  canal  lining,  A.  N.  Burch 
Apr.  15,  1916,  vol.  23,  p.  38. 

Gives  cost  of  concrete  lining  laterals  on  average  job,  A.  N.  Bui 
June  3,  1916,  vol.  73,  p.  747. 

Methods  and  costs  of  placing  concrete  lining  for  lateral  canals  < 
project,  A.  N.  Burch,  Western  Engineering,  June,  1916,  vol.  7,  p 

COLORADO,  GRAND  VALLEY  PROJECT. 

Water  level  controlled  by  roller  dam,  illus.  (from  Eng. 
Popular  Mechanics,  Feb.,  1916,  vol.  25,  p.  235. 

Location  survey  methods  for  irrigation  canals  (Grand  Val 
News,  Ma}r  25,  1916,  vol.  75,  p.  997. 

Tile  drainage  for  canal  embankments  (short  illus.  news 
News,  June  8,  1916,  vol.  75,  p.  1096. 

Breaking  logs  with  dynamite  at  Grand  River  Dam, 
June  29,  1916,  vol.  75,  p.  1241. 

Large  roller-crest  dam,  Grand  Valley  project,  Colorad 
July  6,  1916,  vol.  76,  p.  1. 

Building  the  rolling-crest  dam  across  Grand  River,  '0 
Julv  13,  1916,  vol.  76,  pp.  60-64. 

Very  large  metal  flumes,  illus.,  J.  H.  Miner,  Eng.  Ne 

The  cost  of  operating  a  Ford  motor  car,  J.  H.  M^ 
vol.  76,  p.  176;  Eng.  &  Cont.,  Aug.  9, 1916,  vol.  46, ' 

COLORADO,   UNGOMPAHGRE  VA^ 

Running  a  river  through  a  mountain,  illus.  (co' 
Page,  World's  Work,  N.  Y.,  Sept.,  1907,  p.  9322 
"Exploring  the  Gunnison  Canon,**  p.  9376). 

The  descent  of  the  Gunnison,  illus..  Day  A 
N.  Y.,  July,  1909,  p.  411. 

The  Heroes  of  the  Gunnison  Tunnel,  illus 
Everybody's  Magazine,  Oct.,  1909,  vol.  2L 

The  conquest  of  Midnight  Canon  (story),  " 
1916  (footnote  about  Gunnison  Tunnel  and 
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IDAHO,   BOISB  PROJECT. 

Tufa  cement  as  manufactured  and  used  on  Los  Angeles  Aqueduct  (discuasion  of 
sand  cement,  Boise  project  by  Chaa.  H.  Paul),  Trans.  Am.  Soc.  C.  E.,  Dec.,  1913, 
vol.  76,  p.  560. 

Interior  temperature  changes  in  mass  concrete  (extract  Proc.  Am.  Soc.  C.  E.), 
C.  H.  Paul  and  A.  B.  Mayhew,  Eng.  News,  Nov.  11,  1915,  vol.  74  j).  923. 

Mass  concrete  retains  its  setting  heat  several  years,  diagram,  C.  H.  Paul  and  A.  B. 
Mayhew,  Eng.  Record,  Nov.  20,  1915,  vol.  72,  p.  624. 

The  Arrowrock  Dam,  M.  F.  Cunningham,  Western  Engineering,  Nov.,  1915,  vol. 
6,  p.  193. 

Tar  coating  for  concrete  pipe  under  high  velocity  (including  cost  data),  C.  H.  Paul, 
Ens.  News,  Jan.  13,  1916,  vol.  75,  p.  62. 

Use  of  water-gas  tar  and  coal  tar  on  concrete  subjected  to  high  velocities  of  water, 
Chas.  H.  Paul  (hom  Jan.  Rec.  Record),  Eng.  News,  Jan.  19,  1916,  vol.  45,  p.  56. 

Tar  coating  protects  high  velocity  conduits  (at  Arrowrock  Dam),  C.  H.  Paul,  Eng. 
Record,  Jan.  22,  1916,  vol.  73,  p.  108. 

Use  of  water-gas  tar  and  coal  tar  for  protecting  concrete  (0.  H.  Paul  in  Reclamation 
Record),  Western  Engineering,  Feb.  1916,  vol.  7,  p.  65. 

Electric  dragline  work  on  the  Boise  project,  iUus.,  F.  E.  Weymouth  and  D.  W. 
Cole,  The  Excavating  Engineer  Apr.,  1916,  vol.  12,  p.  251. 

The  Arrowrock  Dam,  illus.,  M.  F.  Cunningham,  Pac.  Builder  and  Engr.,  Apr.,  1916, 
vol.  21.  p.  194. 

Coefficients  of  retardation  in  Kutter's  formula,  illus.  (view  Ridenbaugh  Canal, 
Boise),  Fred.  C.  Scobey,  Eng.  News.  May  4,  1916,  vol.  75,  p.  862. 

Losses  of  water  by  seepage  from  irrigation  canals  (from  Bull.  339,  Boise  project), 
Eng.  &  Cont.,  June  14,  1916,  vol.  45,  p.  544. 

Methods  and  costs  of  lining  canals  with  concrete  (from  Bull.  No.  126,  Dept.  of 
Agriculture;  includes  N.  Y.  Canal,  Boise  project  with  costs),  the  Cement  Era,  June 
1916,  vol.  14,  p.  54. 

Duty  of  water  for  irrigation  under  Idaho  conditions,  Don  H.  Bark  (from  Dept.  of 
Act.  Bull  No.  339),  Eng.  News,  July  6,  1916,  vol.  76,  p.  19. 

Boise  &  Arrowrock  Railroad  for  sale  (short  article),  Eng.  Record,  Sept.  9,  1916,  vol. 
74^.  334. 

How  horsepower  is  burned  up  at  Arrowrock  Dam,  J.  M.  Gaylord,  Eng.  Record, 
Sept.  30,  1916,  vol.  74,  p.  409. 

IDAHO,   MINIDOKA  PROJECT. 

Burley  school  is  electrically  heated,  Barry  Dibble,  Elec.  Review  and  Western 
Electrician,  Jan.  15,  1916,  vol.  68,  p.  98  (editorial  on  subject,  p.  95). 

Electric  heating  (short  extract,  from  Reclamation  Record),  Minidoka  project, 
Barry  Dibble,  Western  Engineering,  Feb.,  1916,  vol.  7,  p.  54. 

Cross  Ford  and  dump  car  to  get  gasoline  locomotive,  illus.,  F.  T.  Crowe,  Eng. 
Record,  June  24,  1916,  vol.  73,  p.  843. 

Idaho  reclamation  pumping  station  automatically  operated  (short),  Elec.  Review 
A  Western  Electrician,  Sept.  16,  1916,  vol.  69,  p.  526. 

Lead  and  tar  paints  compared  on  Minidoka  project  (from  Sept.  Rec.  Record),  Eng. 
News,  Nov.  18,  1915,  vol.  74,  p.  973,  Barry  Dibble. 

MONTANA,   MILK  RIVER  PROJECT. 

Cost  of  structures  of  the  second  unit  of  the  Dodson  North  Canal,  Milk  River  irriga- 
tion project,  Malta,  Mont.,  A.  E.  Bechtel,  Eng.  &  Cont.,  Aug.  9,  1916,  vol.  46,  pp. 
126-130. 

Cumulative  counterweights  feature  spillway  crest,  Jos.  Wright,  Eng.  Record,  Sept. 
2,  1916,  vol.  74,  p.  286. 

Cost  of  earthwork  of  the  second  unit  of  the  Dodson  North  Canal,  Milk  River  project, 
Mont.,  illus.,  A.  E.  Bechtel,  Eng.  &  Cont.  Sept.  20,  1916,  vol.  46,  p.  266. 

MONTANA,   BUN  RIVER  PROJECT. 

Electrically  driven  drag-line  scrapers  dig  45-mile  irrigation  canal  (Sun  River  project), 
illus.,  C.  P.  Williams,  Eng.  Record,  Jan.  29,  1916,  vol.  73,  p.  147. 

Charts  for  determining  velocity  and  discharge  in  earth  ditches,  Geo.  H.  Ellis,  West- 
ern Engineering,  Feb.,  1916,  vol.  7,  p.  77. 

Electric  drag-line  work  on  Sun  River  reclamation  project,  illu».  A  costs,  C.  P. 
Williams,  Excavating  Engineer,  Feb.,  1916,  p.  169. 


Digitized  by 


Google 


Ellis,  Western  Engineenng,  Mar.,  1916,  vol.  7,  p.  113. 

Bridge  canying  highway  and  irrigation  flume,  illus.  (across  Sun  River),  E.  A. 
Moritz,  Eng.  News,  Apr.  20,  1916,  vol.  75,  p.  735. 

Chart  for  determining  velocity  and  dischaige  in  earth  ditches,  Geo.  H.  Ellis, 
Western  Engineering,  May,  1916,  vol.  7.  p.  195. 

Chart  for  determining  velocity  in  earth  canals  (with  diagram),  Geo.  H.  Ellis,  Westen 
Engineering,  Oct.,  1916,  vol.  7,  p.  401. 

Cnart  for  determining  velocity  in  concrete  canals,  Geo.  H.  Ellis,  Western  En! 
neering,  Nov.,  1916,  vol.  7,  p.  439. 

NEBRASKA-WTOMINQ,    NORTH  PLATTB   PEOJECT. 

Fort  Laramie  canal  and  structures  (with  map),  A.  Weiss,  Eng.  &  Cent.,  M 
1916,  vol.  45,  p.  29,  supplement. 

Tunnel  and  concrete  work  on  Fort  Iiaramie  Canal  (with  map),  Eng.  &  Con 
10,  1916,  vol.  45,  p.  22,  supplement. 

North  Platte  imgation  project  and  associated  units,  illus.,  Irrigation  Agf= 
l916,  vol.  31,  pp.  160-170. 

NEVADA,   TRUCKEB-CARSON  PROJECT. 

Methods  and  costs  of  belt  conveyor  earth  handling  for  the  Lahontan 
article),  Eng.  &  Cont.,  Nov.  24,  1915,  vol.  44,  p.  414, 

NEW  MEXICO,    CARLSBAD  PROJECT. 

An  irrigation  canal  slope  trimmer,  illus.  (from  April  Reclamation  "" 
Poster,  Eng.  &  Cont.,  May  3,  1916,  vol.  45,  p.  415. 

Canal-slope  trimmer  on  Carlsbad  project,  illus.  (from  Eng.  Recon? 
Western  Engineering,  June,  1916,  vol.  7,  p.  235. 

NEW  MEXICO.   HONDO  PROJECT. 

Tile-drainage  systems  for  irrigated  land,  illus.  (on  land  near  wl 
pipe  tests,  Hondo  project),  Eng.  News,  Jan.  13,  1916,  vol.  75,  p 

NEW  MEXICO-TEXAS,   RIO  GRANDE  PROJEC 

The  taming  of  the  Rio  Grande,  illus.,  Walter  V.  Woehlke,  ' 
1916,  vol.  36,  p.  39. 

Some  costs  of  applying  mortar  with  cement  gun  (Elephant 
Mar.  9,  1916,  vol.  75,  p.  469. 

Supply  of  flint  pebbles  (Elephant  Butte  Dam)  (very  short 
Eng.  Record,  Mar.  11,  1916.  vol.  73,  p.  355. 

Back  of  dam  coated  by  cement  gun  from  raft  as  pool  rises 
Eng.  Record,  Mar.  18,  1916,  vol.  73,  p.  400,  L.  J.  Charles 

Engineers  suggest  reservoirs  for  controlling  Rio  Grand 
18,  1916,  vol.  73,  p.  402. 

Machine  for  lining  ditches,  illus.,  R.  F.  Walter,  Eng 
p.  708. 

Data  on  use  of  cement  gun  (with  costs^  at  Elephant 
Record^,  E.  C.  Bebb,  Cement  Era,  Apr.,' 1916,  vol.  1^ 

Elepnant  Butte  Dam  completed,  iflus.  (short  new 
Eng.  News,  May  18,  1916,  vol.  75.  p.  964. 

Elephant  Butte  Dam  completed  Slay  13  (short  ne 
L.  J.  Charles,  Eng.  Record,  May  20,  1916,  vol.  73, 

Cylinder  drops  for  irrigation  ditches,  illus.,  R.  F 
vol.  75,  p.  1144. 

The  use  of  sand-cement  at  Klophant  Butte  Da 
R.  R.  Coghlan,  Western  Engineerinp;,  June,  lOi 

Elephant  Butte  Dam  completed  (short  news 
data),  Eng.  <&  Cont.,  June  28,  1916,  vol.  45,  p 

A  step  in  the  riL'ht  direction  (editorial  on 
Record,  Aug.  12,  1916,  vol.  74,  p.  189. 

Studies  ofcharacter  and  rate  of  silting  of  F 
Record),  R.  R.  Coghlan  and  E.  V.  Lieb,  cor 
^13,  1916,  vol.  46,  p^  249.- 

Elephant  Butte  Reservoir  to  serve  233  v 
1916,  vol.  74,  p.  349. 
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Elephant  Butte  Dam  (short  news  item,  compariaon  Graton  and  ABBuan  Res.)  ISng. 
News,  Oct.  12,  1916,  vol.  76,  p.  685. 

Elephant  Butte  Dam  was  dedicated  October  19,  Eng.  Record,  Oct  28,  1916,  vol. 
74,  p.  646. 

Outlet  control,  Elephant  Butte  Dam,  F.  Teichman,  Eng.  News,  Nov.  30,  1916, 
vol.  76,  p.  1016. 

NORTH  DAKOTA,  NORTH  DAKOTA  FUMFIN<}  PROJEOT. 

Williston  lighted  by  power  from  irrigation  project  (short  news  item),  W.  S.  Arthur, 
Elec.  Review  and  Western  Electrician,  Jan.,  1916,  vol.  68,  p.  109.  (Rates,  10c. 
k.  w.  hr.  Ught,  and  4c.  k.  w.  hr.  power  and  appliances.) 

Williston  power  plant,  illus.,  A.  P.  Connor,  Power,  Mat.  1, 1916. 

ORBOON,  COLUMBIA  RPTER  POWER. 

Report  on  Columbia  River  power  project,  illus.,  maps,  etc.,  L.  F.  Harza,  Jour,  of 
Elec.  Power  and  Gas,  Nov.  13, 1915,  vol.  35,  p.  369,  p.  387,  etc.,  405,  pp.  427, 445, 461, 
480;  1916,  pp.  9,  33,  64,  67,  90,  112,  187,  210,  225,  367. 

OREGON,   UMATILLA  PROJECT. 

Machine  for  placing  concrete  lining  in  canals,  illus.,  inclu.  costs,  E.  I.  Davis,  Eng. 
News,  Feb.  10,  1916,' vol.  75,  p.  264. 

Progress  of  irrigation  in  Oregon  (discussion  of  cooperative  work,  Deschutes,  Ochoco, 
Silver  Lake,  John  Day,  Malheur  and  Owyhee  projects),  John  H.  Lewis,  Pac.  Builder 
and  Engineer,  Apr.,  1916,  vol.  21,  p.  187. 

Irrigation  projects  in  Oregon,  outline  of  several  developments  now  under  con- 
sideration (Deschutes,  Ochoco,  Silver  Lake,  John  Day,  Malheur  and  Owyhee  proj- 
ects), J.  H.  Lewis,  Eng.  and  Cont.,  May  31,  1916,  vol.  45,  p.  496. 

SOUTH  DAKOTA,   BELLE  FOUUCHE  PROJECT. 

Height  of  waves  in  the  Belle  Fourche  Reservoir,  D.  C.  Henny,  Eng.  News,  June  29, 
1916.  vol.  75,  p.  1235. 

Effect  of  wind  velocity  on  wave  heights,  B.  E.  Hayden  in  November  Reclamation 
Record,  Eng.  &  Cont.,  Nov.  8, 1916,  vol.  46,  p.  408. 

UTAH,   STRAWBERRY  VALLEY     PROJECT. 

Driving  the  Strawberry  Tunnel,  illus..  Edwa^  R.  Zalinski,  Contractor,  Aug.  1, 
1911,  vol.  14,  p.  35. 

Time  saved  in  ditch  design  by  depth-flow  diagram  (short),  Lewis  W.  Hammond, 
Eng.  News,  Oct.  26,  1916,  vol.  76,  p.  802. 

WASHINGTON,   OKANOGAN  PROJECT. 

Plaster  concrete  lining  for  canals  and  laterals,  Part  I,  Calvin  Casteel,  Pac.  Builder 
and  Eng.,  Apr.,  1916,  vol.  21,  p.  190. 

Small  irrigation  canals  lined  with  concrete,  to  prevent  seepage  water  loss,  illus., 
C.  E.  Edwards,  Eng.  Record,  Part  1,  Apr.  15,  1916,  vol.  73,  p.  508;  Part  II  (illus., 
and  includes  costs),  Apr.  22,  1916,  p.  539. 

WASHINGTON,   YAKIMA  PROJECT. 

Gate  structures  for  irrigation  canals,  illus.  and  diagrams  (U.  S.  R.  S.  structures  and 
others),  Fred  0.  Scobey,  Sept.  1,  1914,  Bull.  115,  Dept.  of  Agriculture. 

Municipal  irrigation  system  of  Prosser,  Wash.,  illus.  (Prosser  div.,  Yakima  project), 
R.  K.  Tiffany,  Municipal  Engineering,  Dec,  1915,  vol.  49,  p.  208. 

Relief  for  irrigation  settlers  (letter  refers  to  Sunnyside  conditions),  Farwell  Morris, 
Eng.  Record,  Jan.  15, 1916,  vol.  73,  p.  87.  " 

P^gress  on  Yakima  project,  R.  K.  Tiffany,  Pac.  Builder  and  Engineer,  Apr.,  1916, 
vol.  21,  p.  191. 

Rafts  for  supplying  a  dipper  dredge  with  coal,  illus.,  R.  E.  Post,  Eng.  and  Cont., 
June  7, 1916,  vol.  45,  p.  529. 

Every  possible  precaution  observed  to  make  water-tight  Keechelus  Reservoir, 
Washington,  0.  E.  Crownover,  Eng.  Record,  Oct.  14,  1916,  vol.  74,  p.  474. 

Puddling  and  rolling  to  assure  impervious  foundation  for  Keechelus  Reservoir 
(illus.),  0.  E.  Crownover,  Eng.  Record,  Oct.  28,  1916,  vol.  74,  p.  534. 

WYOMING,    SHOSHONE  PROJEOT. 

Some  settlers,  not  all,  need  help  on  Shoshone  project,  Eng.  Record,  Oct.  14,  1916, 
vol.  74,  p.  463. 
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Cement-testing  work  and  table 31-32 

Cement  tests,  kmg,  table 624-625 

Cement  used,  barrels,  each  project 674 

Central  division,  organixation 774-775 

Central  Oregon  project,  cost 546 

Cereals,  crop  data,  each  project 15, 681-693 

Cereals  cropped  in  1915,  table 15 

Chamberino  Communitv  Ditch  Co. ,  litigation     505 

Chamberino  Feed  Canal,  built,  data < . .      655 

Chance  pipe  line,  Boise,  built  mention 133 

Chandler,  Ariz.,  population 48 

Channelers,  equipment  on  project 680 

Chaves  County,  K.  Mex. ,  mention 318 

Chelsea,  Mont.,  population 564 

Cheny  v.  Mundooa  County  case,  decision. .  589-590 
Chewaucan  project,  building  under  Carey  Act     535 

Chicago  office  moved 36, 772 

Chief  clerks  of  service 772-773 

Chief  counsel,  work  of 32-33,772 

Ch  lef  engineer  of  service 772 

Chilton  Tunnel,  length  and  capacity 656 

Chinook  division,  construction  of 218 

dam.  data 653 

canal,  data 655,650 

Chinook,  Mont^  population 210 

Chipeta  ditch,  Unoompahgre,  acquired 121 

supplied  with  water 124 

Choteau  County,  Mont.,  mention 225 

Christmas  Lake  Valley,  Oreg.,  mention 535, 536 

Chronology,  each  project 40-564 

Chorches,  all  projects  number 20 

Churches,  growth  of,  each  projeol 64 

Churchill  County,  Nev.,  mention 281 

ChurchiU  Valley.  Nov.,  area 650 

Cimarron  project,  Oklahoma,  mention 527, 546 

Cippoletti  w^  used 431 

Cities  and  towns,  names,  each  project 48 

atrus  fruits,  cro]f  statistics 15,682-605 

Claims  allowed  employees,  table 775 

Clarke  Fork  project,  Mont.,  mention 524, 545 

Classiflcatian  of  employees 679, 774 

ClasaUloation  of  land  surveys,  Uncompahgre.  123 
Clealum  Dam,  history  of  constructiaD. .  454-455, 652 

aealum  Reservoir,  area  and  data 650 

Clealum  River.  Wash.,  mention 454 

Clearing  canal  banks  with  sheep 17.778 

Cleaning  of  ditches,  Yuma  project 77-78 

Clear  Creek  Dam,  history  oi  constractlan 471- 

472,485 

height  and  data 662 

Clear  Creek  Reservoir,  area  and  data 650 

operation 474 

aearXake,  area  and  capadty 660,662 

nm-oflat 871,652 

Qear  Lake  Dam,  history  of  oonatruotion. . .  375, 652 

operation 380 

Clear  Lake,  Oreg.,  proposed  storage 638 

aemaos  WeU,  &It  River,  history 56 

Clearing  reservoir  sites,  Washington 462,466 

Clifton,  Colo.,  population 06 

Climatic  conditions,  all  projects 48-«64 

Clint,  Tex.,  population 823 

Clinton  distiict,  Utah,  sale  of  water  to 400,411 

contracta  with 419 
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Closed  drains,  built,  each  project e&i 

Cloud  burst,  dama^,  Okanogan 437 

Clover  seed  and  nay,  crop  statistics,  each 

^        project 15,681-«93 

Coal  Creek,  Montrose  and  Delta,  Canal  at. .  110, 117 

Coal  Creek  siphon.  Grand  Valley 103 

Coalmine.  Wflliston,  history  of. 345-346 

Coburg,  Mont.,  population 210 

Codv,  wvo.,  population 487 

Cold  Springs  Dfun,  area  and  data 650,652 

historv  of 357 

Coleman  Dike,  Orland  project,  mention 86 

Coleman  Valley,  propoMd  storage  in 537 

Collection  voucher  statements 761, 763, 766, 768 

Collections,  all  projects 39,768-769 

Colorado,  accretions  to  reclanuitlon  fund 754 

allotments 754,755 

appropriation 580 

Grand  VaUey  project  (m«  Index) 05-109 

litigation 500^91 

net  investment 754,755,764 

principal  contracts 617 

purchase  of  rights  and  property 603-607 

secondary  projects 514-523 

Unoompahgre  VaUey  prq|ect   (tee   In- 
dex)   110-128 

Colorado  Basin,  investigations 33 

Colorado  River  Basin,  policy 9 

history 514-520,548 

costs 545 

area  lands  hi  Wyoming 544 

Colorado  River,  run-off  at  Yuma 68 

protection  work 73-75 

floods 78-79 

siphon 60,657 

siphon,  history  of 72-73 

Colorado  River,  storage  investigations 508, 

514,515 

storage  office 774 

siltin,  table 618 

references  to  articles  on 779 

Colorado  State  Agricultural  College,  work, 

mention 126 

Colorado  Valley  Pumping  &  Irrigating  Ca, 

canals  purcliased 68 

Columbia  River,  power  prqject,  history  of..  639-541 

project  near 529,546 

pumpdne  from  proposed 530,543 

Columbia  River,  power  project,  Oregon .  639, 541, 782 

Columnar  Tunnel,  Tieton,  data 658 

Colusa  County,  Cal.,  mention 84 

Colville  extension,  Okanogan,  history  of...  434-435 
Colville  Indian  Reservation,  work,  history.  434-435 

Comanche  Cotmty,  Okla..  mention 351 

Commercial  power,  Minidoka 163, 164 

Commercial  power,  Wllllstan  project 346-347 

Community  centers  oreanised 20 

Community  center  park,  decision 597 

Compensation  injuries  act,  data 46,775 

Completion,  per  cent  of  each  project 49-564 

Compressed  air,  Yuma  siphon 72 

Comptroller  of  service 772 

Comptroller  (tf  Treasury,  decisions. 35 

ConoonuUy  Dam,  area  above 427,428 

history  of 430-431 

height  and  data 652 

outlet  tunnel 657 

Conconull  v  Reservoir,  area  and  data 650 

operation  of 428,438 

Concrete  bids,  all  projects 627-628 

Concrete  laid,  each  project 674 

Concrete  bridges,  culverts,  pipe  and  flumes 

built 668-672 

Concrete  mixen,  equipment  on  projects 678 

Concreting,  Arrowrock  Dam.  history 141-142 

Concreting  records.  Elephant  Bntte 320-330 

Condemnation  of  land,  not  State,  decision. . .     587 

Conejos,  Colo.,  San  Luis  Valley,  mention 520 

Con^ves,  Elephant  Butte  Dam,  authorised 

by 323 

Lawton  project,  authorised  by 7 

authority  for  construction 5 

Conservation  of  water,  reference  to,  article  on     776 

Consolidated  Canal,  date  and  data 57, 69, 854 

Constitutional  authority  of  United  States,  de- 
cisions  68- 

Constitutionality  of  redamation  act,deolsioni. 
Construction  aathoriied,  each  prefect. 49. 
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Canstructian    during   year,    summary,    all 

projects 6 

CoDstnictian,  summary  of  results 8 

CoDstructioD  recommended,  each  project.  —       49 

Consulting  eng^eer,  name  of 772 

Contract,  unit,  all  projects 626-649 

Contract  with  irrigation  district,  power  to,  de- 
cision  .: :/. 689 

Contraction  joints,  Arrowrock  Dam 135 

Contractors,  expense  bills,  amount 36 

Contractors,  forces  employed 679,774 

Contracts,  delay  in,  decisions 597 

number  executed  during  year 33 

principal  current,  all  projects 616-622 

purchase  of  cement 623 

rent,  between  United  States  bureaus ....     69S 

Warren  Act.  list 33-34 

water  users'  associations  with  secretary, 

dates 600-602 

with  water  users,  repayment 44 

Converse  County,  Wyo. ,  mention 2S5 

Cooperation,  Washington,  Palouse  project. . .     642 

Cooperative  associations  organized 19 

Cooperative  investigations  in  California,  men- 

Uon 610,611,612 

Cooperative  work,  Boise  proiect,  mention 133 

Cooperative  work  in  Nebraalca,  mention 524 

Cooperative  work  in  Oregon,  history 627-^28 

Cooperative  woric  on  North  Dakota  project . .     348 
Cooperative  work,  Wyoming,  history..  615,543-645 

Corbett  Dam,  history  of  constructian 494, 496 

table  of  data 653 

Corbett  Tunnel,  history  of  constructian 494, 658 

Corbett,  Wvo..  population 487 

Cordwa,  Mont.,  popnlatioii 225 

Com,  Indian,  and  fodder  crop  statistics,  each 

project 15,681-693 

Cost,  acre-foot  pumped 25 

kilowatt-hour  generated 24 

power  plants 24 

pumping  plants 25 

canal  clearing,  Yuma  project 78 

pumping,  Yuma  project 79 

ooal  mining,  WIllist<Ri 346 

construction,  all  projects 42 

oonstmotion  work,  all  projects 40 

Increased,  Okanogan  project 432-433 

Investing  reclamation  fund 45 

of  contemplated  works,  all  projects 44-45 

of  protfect,  detaO  (see  each  project) 60-565 

of  projects,  when  completed 45 

of  features,  each  project 66-^69 

Cotton,  crop  statistics 15,683-696 

price  of,  discussed,  due  to  war 14 

Salt  River,  discussion 64 

Cottonwood  Creek,  Belle  Fouzche  canal  near, 

mention 391 

sawmfll,  Arrowrock 139 

Cottonwood  siphons,  mention  of. 52 

Counties  names,  each  project 48-564 

Court  decisims.  reclamation  law 583-^500 

Cow  Creek  Valiev.  Cal.,  lands  near 511 

Cowiche  Creek,  Tleton.  canal  at 473 

Cowiche-Yakima  division,  areas  of. 660 

Cow-testing  association,  Salt  River 64 

Crane,  Mont.,  population 344 

Crane  Prairie,  Oreg.,  reservoir  site  near,  men- 
tion       538 

Crescent  Lake  prq|eet,  Oregon,  mention 636 

Cro<Aed  River,  Oreg..  lands  near,  mention . .      531 

Crop  report.  1915,  each  project 66-503 

Crop  statistics,  each  project 681-4196 

Crop  value,  each  fkrm,  1915,  table 16 

Crop  vahies,  by  varieties,  1915,  table 16 

eachpTMeet 60 

Crop  yields  1916.  by  varieties 16 

Crops,  all  projects,  values.  1909-1915 6 

by  varieUes,  1915,  Uble 16 

each  mrojeet,  discussion 64-«t8 

of  1916,  diarassed 14-16 

principal,  each  proleot 484MM 

value  per  acre,  all  projects 13 

value  per  acre,  discussed 13 

vahie  per  acre,  each  project la 

Cross  Cut  Canal  system 68,60 

Cross  Cut  power  plant,  built 34,20,49,56 

ChHB  Cut  pofwtr  plant,  tested 60,61 


Cross  Mountain  neservoh'  site,  sun,'eys 519-520 

Crow  Creek  diversion  dam,  data 654 

Crow  unit,  areas  of 661 

Crow  Creek  weh*,  history  of  construction 387 

Crow  Reservation  (Indian)  project,  Montana. 

mention 524, 54f 

estivation  clause  extension  act,  discussed  . .     441 

Culverts  built,  each  project 9,6'' 

Cunettes,* Yuma  project  constructian 

Cutbank  Creek,  Mont.,  annual  run-off  at ' 

dam.  data 

canal,  data 

Cutbank  divisions,  areas  of 

Cutbank,  Mont.,  population 

D. 

"  D  "  line,  Truckee-Carson  Canal,  data 

Dairying,  Orland  project 

Dalles,  The,  Oreg.,  power  development  a1 
Dam  No.  1  and  l}.  Nebr.,  height  and  dat< 

Damage  to  crops,  MUk  River 

Damages  due  to  break  in  canals,  Bois' 

Breaks  in  canals) 

Dams,  built,  each  project,  volume  ... 

diversion,  all  projects,  table 

storage,  all  projects,  tables 

Dark  Canyon,  siphon,  description. . 

Data  for  each  project 

Davis,  A.  P.,  articles  by 

director  and  chief  engineer — 
Dawson  County,  Mont.,  mention 

Dayton,  Mont.,  population 

Dayville,  Oreg.,  proposed  reserv- 
Deadman  C^reek,  canal  near,  mr 

Dea  ver,  Wyo.,  p<^ulation 

Decisions  of  courts,  reclamatio 
Decisioas,  Secretary  of  Interim 
Deep  Creek  Dam,  table,  data 
Deep  Creek,  Oreg.,  developp 

Deer  Creek  siphon.  Belle  F 
Deer  Flat  Canals,  table,  dp 
Deer  Flat  embankments, 

hdf^t  and  data 

Deer  Fut  Forest  embani 
Deer  Flat  Reservoir,  hi« 

area  and  data 

Deerfleld,  Kans.,  popu 
Delay  in  contract,  Itau" 
Del  Norte.  Colo.,  San 
DelU,  Colo.,  popular 
Delta  County,  Colo 
Delta  Chief  Canal,' 
Denver  office,  eooo 

finances 

tvder  relative 
Deposit  account 
Deposits  and  di 
project.. 
Derricks,  num 
Deschutes  pre 

technical 

water  fo' 
Deschutes  r 

power' 

White 
Desert  eni 
Desmet^ 
Diamon' 
Dlamor 
Dlamoi 
Diami 
Diam 
Diair 

Dia 
D|i 

d; 
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Dixon,  Wyo.,  nm-ofl  at 644 

Discount  on  payment  of  b  ills 36 

Disposition  or  funds  from  Irrigation  company, 

decisions .VT...      AM 

Diversion  dams,  all  projects,  table 663-654 

Dodscn,  Mont.,  population 210 

Dodson  Diversioo  Dam,  history  of 213 

data 653 

Dodson  North  Canal,  Ustory  and  data 213, 654 

lands,  area 659 

referenoee  to  artldee  on 780 

Dodson  South  Canal,  history  and  data 213, 654 

lands,  area 669 

Dog  Lake  Dam  and  Reservoir,  data 650,652 

Dolores  Creek,  flume,  Miention 116 

Dolores  River,  surveys 619 

Dolores,  Colo.,  reservoir  site  near 619 

Donald,  Wash.,iK>pulation 444 

Dona  Ana,  N.  Mez..p<»pulation 823 

Dona  Ana  County,  N.  Hex 323 

Dore,  N.  Dak.,  population 244 

Draftsnun,  chier,  name 772 

Dragline  excavator,  contract  price  for 616 

Dragline  excavators,  number  on  projects 677 

Dragline  work,  Yuma  project 75^ 

Sun  River,  article  on,  reference 780 

Drain  land,  Irrigation  district,  deolalon 589 

Drainage  and  seepage,  each  project 77-499 

Drainage  basins,  each  project 4S-487 

Drainage  costs,  each  project 50-489 

Drainage  discussed,  all  projects 21-22 

Drainage  problem,  San  Luis  Valley 622-523 

Drainage  wells,  Elephant  Butte  Dam 330 

Drainage  work,  Belle  Fourche  project 395 

B^project 133,144-145 

QiandVaUey 106-107 

Klamath  protect,  Ustory 378-379 

IChiidoka 162,163,164 

boards 164-165 

North  Dakota,  pumping 345 

Orland,  history 88 

RioQraade 33^-334,335 

Sunnyside  unit,  hisUHT *^ 

Umatilla  project 359 

Uncompengre  VaUey  project 123 

Yuma  project,  history 75,77 

Drains  built,  each  project,  table t,  21, 664, 670 

Dredging  operations,  Jackson  Liake 186-187 

Dredges,  number  on  projects 676 

Drillmg  wells,  methods  used 56 

Drills,  equipment  on  projects 676 

Dry  Creek,  Belle  Fourche,  canal  and  dam 

at,  mention 387-388 

Dry  Creek,  canal  and  flume,  Belle  Fourche.  391, 893 
Dry    Creek    flume,    Unoompahgre,    men- 
tion  116,117,122 

Dry   Creek   siphon,    Unoompahgre,    men- 
tion     117 

Dry  Creek,  work  at  Unoompahgre 128 

Dry  excavation,  unit  bids 636 

Dry  farming  crops 222,241,252 

Dry  farming,  noie,  Klamath 381 

Dry  Forkl^  and  Reservoir,  data 660,662 

Dry  Fork  diversion,  dam,  data 664 

Dubois  project,  Idaho,  mention 623,645 

Dueketts  Basin,  work  near no 

Duncan  Ferry  Reservoir  site,  Oregon,  men- 
tion      632 

Dunham  dram,  extension  of 267 

Durango,  Colo. ,  surveys  near,  mention 617 

Duty  water,  each  project,  historical  review.  64-600 
Duty  of  water,  pubUc  notice  data,  each 

project 6fr-487 

Duty  of  water  on  soils  discussed 17 

E. 

Eagle  Lake,  Cal.,  inflow  and  evaporation ....     609 
Earth  excavation,  unit  bids,  all  projects . . .  628-631 

yardage,  each  project 674 

East  bottom  dlvldon.  North  Dakota,  area. . .     660 

East  Branch  Canal,  Oreg.,  history 874,666 

East  Canal,  Unoompahgre 119-120,123 

headworks  dam,  data 663 

table  data 664 

lands,  area 668 

East  Canal  dams,  description 119 

East  Coal  Creek,  lateral  buUt 121 
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East  ICain  Canal,  Yuma,  data 654 

East  Park  Dam.  dates  and  data 84,85 

height  and  data '    651 

history  of  construction 86 

East  Park  Reservoir,  data 650 

East  Park  Reservoir  canal,  dates  and  data. .  84,654 

history  of  construction 86 

dam,  data 653 

East  River  drain  surveys,  Rio  Grande 333 

East  Side  Canal,  Rio  Orande,  date  built 324 

history  of  construction 326,333 

table  data 655 

East  Walker  River  Valley  lands,  mention ...     626 

Eastern  Canal,  Aris.,  date  built 49,57,58,50 

Eckerly  Canal  and  lateral,  Unoompahgre, 

mention 118 

Eohe  diversion  dam,  Oreg.,  history 356-357 

table  data 663 

Echo  Mills,  power  contract 360 

Economic  conditions  discussed 19-20 

Economies  of  Government  work,  each  pro- 
ject   77-600 

Economy  In  location,  Denver  office 30 

EddyCounty,N.Mex.,  mention 301 

Editor  Reclamation  Record,  name 772 

Electric  machinery,  number,  equipment 677 

Electric  power  used  in  constructi6n 23 

Electrical  and  mechanical  engineering,  all 

Electncai  department  moved  to  Denver 31 

Electrically  heated  schools,  reference  to  article 

on 780 

Electndty.  sale  of ,  Minidoka leo 

Elephant  Butte  Dam,  data 662 

authorised  data 323 

history  of  construction .328-331 

board  reports 336 

contracts 620 

Elephant  Butte  power  plants 328,331 

Elephant  Butte  dike,  date 652 

Elephant  Butte  Railroad,  history  of  con- 
struction  328,335 

Elephant  Butte  Reservoir,  area  and  date. .  650, 653 

articlesabout 781-782 

proposed  power 28 

Elephant  Butte,  ofBce  of,  service 323, 773 

Elephant  Butte  power  plant,  date 24, 27, 30 

Elephant  Butte  Water  Users'  Association 

dates 601 

Elevation,  Irrigable  area,  each  project 48-«M 

Elk  Creek,  reservoir  site  near 85 

EUensburg,  Wash.,  population 444 

Elmore  County,  Idano 129 

El  Paso,  flow  of  Rio  Grande  at 530 

El  Paso,  ofllce  of  service 323,772,773 

El  Paso,  Tex.|POpulation 323,337 

run-off  of  Kio  Grande  at 323 

El  Paso  Valley,  irrigation  in,  mention 334 

area  of 680 

El  Paso  surveys,  dates  of 327 

El  Paso  County,  Tex 333 

El  Paso  dc  Rook  Island  R.  R.,  litigation 694 

El  Paso  VaUey  Water  Users'  Association, 

dates 601 

Utigation 594 

Emigrant  Creek,  Oreg.,  reservoir  site  near ...     629 

Eminent  domain,  rl^t  of  United  Stetes 586 

Employees,  number,  entire  service 46, 679, 774 

En^beering  articles  about  service 776-783 

Engineering  date  for  all  projecta,  tebles. . . .  660^1 

Engineerlngwork,  order  relative  to 771 

Engineers,  Board  of.    (See  Board.) 

Engineers,  location  of.  in  Denver 36 

Engineers  of  service,  list  of 772-774 

Engines,  number  on  projects 077 

EngleDam,appropnation,flnanoes 770 

Engle,N.Mex.,  population 323,321 

Engle  Road,  history  of  construction 830,335 

Enurgwnent,  Sunnvslde  Canal  problems 450 

Entered  pubUclandi,  each  project 658-661 

Entries  (tee  Homestead  entries),  validation 

of,  legislation 682 

Entry  in  school  section,  dedalon 500 

Equipment,  transfer  of 36 

summary  of ,  all  projecte 075-080 

Estimated  cost  future  work,  all  pr(^te 44-45 

eachprojeot .' 60-607 

Eureka  Ciuial,  date  acquired 67,60 
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European  war  and  roUer  crests  of  dams 101 

Evaporation  probism.  Honey  Lake  project . .     509 
Bvaporation  raft,  Lake  Lawtonka,  mention.     351 

referenoe  to  article  on  Salt  River 778 

Evaro,  Mont.,  population 555 

Excavation.  Arrowrock,  long  history 141 

unit  bids,  all  projects 62»-e37 

yardage,  each  project 674 

Excavators,  eqoipment,  each  project 677 

Executive  and  engineering  work,  order  rela- 
tive to 771 

Expenditures,  all  projects 87,38,41 

Experimental  tile  itaie,Unoompahgre 133 

Bxpress  and  freight  charges,  table 37 

Extension  act,  reclamation,  text 574n570 

acceptance  of  legislation 583 


Fabens,  Tex.,  population. 323 

surveys  near 333 

Fairview,  Mont.,  population 244 

FMl  River  Valley,  Gal.,  lands,  mention 613 

proposed  power 28 

F^lon/Kev.,  population  and  mention. 281, 773 

Fargo  Basin,  drunage  in 134,145 

Fargo  wasteway,  Boise,  built,  mention 133 

Farmers  Cooperative  Ditch  Co.,  Idaho,  litl- 

gaUon 591 

Farmers' Gravity  Canal  purchased 60 

Farmhig,  letter  discussed. 18 

Farmington,  N.  Max.,  survevs,  mention 517 

Fanns,  each  project,  1915,  table 16 

number,  each  project,  table 64-500 

number  irrigated,  all  projects 6 

number  irrigated,  1916 8 

sunnhig  table,  1915 16,662-663 

Farm  unit,  limit  of  area,  each  ivoject 68-487 

FarreU,  F.  D.,  work  of.  and  live  stock 18 

Feature  cost,  all  projects 43 

each  project 66-506 

Feed  Qmal,  Umatilla,  history 856,350 

dam,  tabledata 653 

table  of  data 655 

tunnel  data 657 

Feeders,  Sunnyside  project,  mentioned 468 

Fence  rebuildmg,  unit  bids 637 

Femley,  Nev.,  population 281 

Fhiances,  all  projects 37-46,754-770 

each  project 50-506,606-783 

Finley  Creek  Divtfsicn  Dam,  data 654 

Finney  Countv,  Kans.,  mention 189 

Finney  Counfy  Water  Users'  Association, 

dates 600 

Fire  blight,  Okanogui  project,  mention 441 

Fixe,  Jackson  Lake  Dam,  sawmill 185 

First  form  withdrawal,  mining,  decision 589 

Fiscal  division,  order  relative  to 771-772 

Fish  Lake,  Oreg.,  storage  capacity 533 

Fisher  Canal,  Blackfeet,  data 656 

Flaming  Gorge  Reservoir  site,  Utah 515, 516 

Flanagan  Mining  Co.,  contract,  mention. . .  454-456 
Flashboards,  steel,  Gunnison  Tunnel..  113-114, 121 

Flathead  County,  Mont.,  mention 555 

Flathead  Lake,  area  and  capacity 651 

Flathead  County,  Mont.,  UtigaUon 513 

Flathead  project,  Mont 548,555-503 

allotments 556,563 

appropriations 560 

area  and  project  units 556,661 

areas  irri^ted  and  cropped 561 

canals,  capacity  and  mileage 656 

construction  durins  year 560 

contracts,  principal  current. 618 

crop  statirtics,  1915 562 

dams,  height,  length,  and  volume 652,654 

drafilage  work  and  drains 21 

employees,  number  and  injuries...  670,773-776 

forms,  areas,  crops,  data 562 

finances,  tables  and  data 562, 751, 767 

history  of  project 557-^60 

litigation 503 

purahase  of  rights  and  property 611 

reservoir  data 650-651 

summary  of  construction  results 663-660 

tunnels,  data  on 658 

water  diversion  and  distribution 561 

water  power,  undeveloped 28 


Flaxseed,  crop  statistics 15,681-603 

Flood  controL  Rio  Grande,  board  report 335 

Floods.  Carlsbad  project 7 

Gila  River,  1916 78-79,778-779 

Salt  River  project .' 67,778 

southwest,  discussed 17 

Sunnyside  Canal 466-«7 

Yuma  project,  history  of 74,778 

Flumes  buUt,  each  project 9,672 

Flumes,  erection  of  limber,  for  steel 637 

metal,  erection,  unit  bids 637 

Forage  crops,  crop  statistics 15,681-003 

Forest  pipe  Ime,  Boise,  buUt,  mention 133 

Forks  Reservoir,  site,  Colorado,  mention 506 

Fort   Belknap   Indian   Reservation,   lands 

nnrchased 611 

Fort  (^wford,  run-ofl  at 110 

Fort  Laramie,  Wyo.,  population 255,774 

Fort  Laramie  Canal,  data 655 

tunnels,  data.... 657 

construction 7,271-272 

articles  on,  references 781 

contracts 620 

Fort  Laramie  tmlt,  area 659 

Fort  Mojave,  Colo.,  lands  at,  mention 515 

Fort  Peck  project,  Mont 548nS64-569 

allotments 565,509 

appropriations 550 

area  and  project  units 565,661 

irrigated  and  cropped 568 

s,  capacity  and  mileage 656 

trnction  during  year .^ «..     566 

crop  statistics,  1915. ^ 568 

dams,  height,  length,  and  volume 652,654 

drainage  work  and  drains 566 

employees,  number  and  injuries . . .  679, 773-775 

lisrms,  areas,  crops,  data 568 

finances,  tables  ^d  data 569,762,767 

history  of  project 566 

litigaUon  mono) 503 

reservoir  data 651 

summary  of  construction  results 663-660 

tunnels,  data  on 657 

water  diversion  and  distribution 567 

Fort  Rook,  Oreg.,  lands  near,  mention 535,536 

FprtSelden,N.Mex.,  population 323 

At  Shaw,  Mont^  population 225 

annual  run-off  of  Sun  River  at 225 

Fort  Shaw  Canal,  oonstruction  and  data. . .  238,654 

Fort  Shaw,  office  of  service 225,773 

Fort  Shaw  unit  area 659 

seepage  and  drainage 237 

descrrotiOD 238 

data 240 

Fort  Shaw  Water  Users'  Association,  men- 
tion      601 

Four  Horns  Canal,  table,  data 656 

Four  Horns    Lake,   Dam    and   Reservoir 

data 650,652 

Four  Horns  Lake  Reservoir,  outlet  works 551 

Four  Mile  Lake,  reservoir  site,  capacity 634 

Franklin  Canal  board  report,  mention 315 

purchased,  date 324 

lUstory  of  construction 327,333 

water  usera' work  on 334 

tabledata 655 

Uncompahgre.  built 117 

Franklhi  County  cituens.  Wash.,  mention ...     542 

Frannie,  Wyo.,  population 487 

Frannie  division,  contracts 622 

Frannie  unit,  work  on 7,496  < 

Fracer,  Mont.,  population 564 

Freight  shaped  durfaig  year 36 

Fresno,  scrapers,  number  on  jvolects 678 

Frtdmian    waterway,    Boise,    Suilt,    men- 
tion   133,144 

Fruit  Growers'  Agency  work,  Okanogan 440 

Frulta,  Colo,.jpopulation 05 

Fruitdale,  S.  Dak.,  population 386 

Fruits  and  nuts,  crop  statistics 15,682-605 

Fruto,  Oal.,  run-off  at 84 

Function  of  Government,  court  decision 587 

Funds  received  from  irrigation  company, 

decisions 898 

Future  oonstruction  and  rl^ts  of  way,  de- 
cision      588 

Future  work,  all  projects,  estimated  cost 44-46 

each  project,  estimated  cost 06-607 
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Gadidcn,  Yuma  project,  mention 76, 80 

Oaogtng  stations,  Strawberry  Valley  project.      412 

Qalpm  Bottom  pumping  unit,  area 661 

Garden  City,  Kans.;  popuiation 189 

Garden  City  project,  Kaiis 180-193 

vallotmente 190,193,766,750 

appropriations 580 

area  and  project  units 190,650 

canals,  capacity  and  miieage 654 

employees,  number  and  injuries. . .  679, 774-775 

finances,  tables,  and  data 192,707,762 

history  of  project 190-192 

litigation 592 

power  and  pumping  plants 190-192 

summary  o?  construction  results 662-^68 

water  users' association 600 

Garden  City  Water  Users'  Association,  dates.     600 

Garfield  Canyon,  Utah,  sUdes  at 406 

Garland,  Wyo.,  pepulation 487 

Garland  Canal,  history  of  construction 405,496 

table  data 666 

Garnet  Canal,  Uncomi>ahgre 111,120,123 

Garnet  Hesa  siphon,  hist^ 120 

Garnet  Canal,  dam,  data 653 

Garnet  Canal,  table  data,  capacity,  etc 654 

lands  area 658 

Gasoltaie  engines,  number  on  projects 677 

Gate-lifting  devices,  unit  bids 638 

Gate  strucnum,  bulletin  oo,  reference 782 

Gates,  cast-iron,  and  steel,  unit  bids 638 

Gates,  Roosevelt  Dam,  history 52 

General  expense,  statemant  ef 46,767 

General  Land  OUfice.    {Su  Land  Office.) 

Generators,  electric,  number  on  projects 677 

Gering  irrigation  district,  contract 33 

Gibbons  drain.  Boise,  contract 617 

Gila  County,  AriE.,  mention 48 

Gila  River,  crossing  proposed 72 

Srotection  work 73 
ood,1916 7S-79 

work  by  service 665-675 

Gila  River  reservation,  substation  built 54 

Gila  Valley  unit,  canals,  history 71 

area  lands 658 

Gilbert,  Aria. ,  population 48 

Gillette  lateral.  Belle  Fourche  project,  men- 
tion      392 

Gflman,  Mont.,  population 225 

Gilpin  Spillway  Tunnel,  data 657 

Glacier  Parkj^oBt.,  population 548 

Glasgow  divilion,  construction  of 218 

Glasgow,  Mont.,  population 210, 773 

Glen,  camp  for  Benton  unit  constructed  at. . .     464 

Glenn  County,  Cal.,  mention 84 

Glendale,  Ariz.,  population 48 

Gkndale  substation  built 54-^ 

Globe,  Ariz.,  road  to,  built 51 

Goats,  clearing  banks  of  canals,  Salt  River. . .  62, 778 

Golden  Gate  wasteways  built,  mention 133 

Goose  Lake,  Cal.,  source  of  supply 513 

Goose  Lake  Valley,  railroad  in 536 

Gordon  Dike,  Orland,  mention 86 

Goshen  County,  Wyo.,  mention 255 

Goshen  Land  Co.,  Okie  of  water  to 270 

Government  forces,  number 679, 774 

Government  railroad.    {See  Yuma  Valley 

Railroad.) 
Government  construction  versus  private  con- 
struction        08 

Governmental  fimction.  United  States  Recla- 
mation Sorvioe,  decision 587 

Grain,  crop  statistics,  each  project 15, 681-693 

Graders,  equipment  on  projects 677 

Grand  Cuud,  date  purchased 49-57 

flood 63 

Grand  Junction,  Colo. ,  population 05, 774 

Grand  Lake  Reservoir  site,  Colo.,  mention ...     516 

Grand  River  Dam.  data 96,97,653 

description  and  history 99-101, 105 

contacts 627 

references  to  articles  about 779 

power  plant 29 

Grand  River,  reservoir  site  at  Junction  of 

Green  River 515 

run-off  of 95 

water  rights,  litigation 500-501 

Grand  Valley  drainage  district  Investigation.     107 
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Grand  Valley  project,  Colo 6,85-109 

allotments 96, 109, 755, 7» 

appropriations 580 

area  and  project  units 06,658 

areas  irrigated  and  cropped 13 

canals,  capacity,  and  mueage 654,664 

construction  during  year 6,10S-106 

contracts,  principal  current 617 

dams,  height,  length,  and  volume 653 

drainage  work  and  drains „ 21,106 

electri^  and  mechanical  work 20 

employees,  number  and  Injuries...  679,774-775 

en^neering  articles  about  service 779 

finances,  tables  and  data 106w700,762 

history  of  project 96-106 

litigation 690-501 

purchase  of  rights  and  property 603 

summary  of  construction  results 662-668 

tunnels,  data  cm 657 

wat«r  power,  developed  and  undevel- 
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water  users'  association 600 

Grand  Valley  Water  Uaers'Association,  dates.     600 

Grand  view.  Wash.,  population 444 

drainage  hear,  mention 465 

Grandview  pumping  plant  plans 31 

Grandview.  unit,  purchase 7 

Granger,  wash^  population 444 

Granger  Land  Co.,  litigation 506 

GransesMfork  of  Uncompahgre 126 

GramteReef  Dam,  board  report 60 

data 48,40,653 

history 65^56 

Grapevine  Tunnel,  Ariz.,  data 656-657 

Grasshoppers,  damage  from 127,361,436 

Gravel  foundations,  unit  beds 638 

Gravel,  screened,  unit  beds 640 

Gravel,  riprapping.  Sunnyside  Canal 463 

Gravity  lands,  each  project 65S-661 

Gray  Tunnel,  Ariz.,  data 656 

Grazing  lands,  Utah,  lease  of 419^420 

Great  Bashi,  Honey  Lake  project  in 500 

prolectsin 407,629,534,535,536 

Great  Falls  Power  Co.  electric  contract.. ..  229,619 

Great  Falls  unit,  area  lands 6SB 

Green  r.  Willhite,  case,  decision 586,580 

Green  River  City,  Wvo..  reservoirs  above. . .       544 

Green  River,  reservoir  sites,  mention 515, 544 

run-ofl.  Brideeport 544 

Wyo.,  investijzations 33 

Green  Timber  Gulch,  structures 220 

Greenfields  distribution  system  contracts 619 

Greenfields-division  data  and   lateral  sys- 
tem  237,680 

Greenfields  Lake  unit,  supply  of  water  to. .  220, 690 

Greenfields,  main  lateral 220 

distribution  system 233 

Greenwood,  Cal.,  mention 84 

Grneory  lateral.  Belle  Fourche,  mention 302 

Griffith  Canal,  history  of  construction S77-878 

table  data 655 

Grouting,  Elephant  Butte  Dam 330-331 

system,  Yuma  project 72 

machine,  equipment 680 

Growth  of  SOTvfce,  Uble,  1909-1915 5 

Guernsey,  Wyo.,  population 255 

Gunnison  River,  run-off 110 

Gunnison  River  Dam,  history 113-114, 121 

date 653 

Gunnison  Tunnel,  dates  and  data 110,  111,  657 

history 11^118 

references  to  articles 779 

shafts  sealed 121 

Gunnison  Tunnel   Investment  Co.,  water 

rights,  prk»  of 604 
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Hat  Creek/Cal. ,  lands  near,  mention 513 

proposed  po^er M 

Hatch,  N.  Mex.,  population 823. 

Havre,  Mont.,  population 210 

run-off  of  Milk  River  ai 210 

Hay,  crop  stotlstlcs 15,681-593 

Hazen,  Nev,  population 381 

Head,  power  plants,  table 24 

Head,  pumping  plants,  table 25 

Heber  Horse  and  Cattle  Growers'  Association, 

lease  IatkIji  (o  ..  .  .•...■...•••      420 

Heber- Vernal  Road'  history'of  construction . .     404 

Helena,  Mont.,  office  of  service 773 

Henkel  r.  United  States  case,  decision.  584-^585,583 

Henry,  Nebr.,  population 255 

Henrys  Fork,  wyo.,  reservoir  sites 545 

Hermiston,  Oreg.,  population 354, 773 

Hermlston  drain  built 350 

Hess  type  flumes,  Uncompahgre 115 

Heybum,  Idaho,  population 154 

Highland,  Idaho,  run-off  at 120 

Highland  VaUey  Power  Co.,  litigation 6B1 

High  Line  Canal  system,  Uncompahgre 1 14 

High  Line  Canal,  Shoshone,  tunnels,  data ...      658 

Utah,  history  of  construction 410-411, 621 

Ubledata 655-667 

High  Line,  pumping,  Huntley,  oata 654-656 

Highline  system,  date  built 49,50 

High  Line  unit,  data  and  area 400, 411, 660 

contract  in  full 412-118 

publlcnotice 423-425 

High  Mesa  Canal,  Uncompahgre.  built 117 

High  Mesa,  connecting  dltc^ullt 121 

High-pressure  gates,  history  of  construction . .     250 

Higley.  Ariz.,  railroad  station. 48 

Hifi.N.  Mex..  population 323 

Hill  County,  Mont.,  mention 210 

Hill  meter,  cost  <m  Orland  project,  mention  .       03 
HJllcrest  Irrigation  District  c.  Brose,  case,  de- 
cision       580 

Hillcrest  pumping  plant,  construction  and 

data. 25,462,464 

Hinchlifl  Reservoir,  storage  data 542 

Hinsdale,  Mont.,  population 210 

annual  run-on  of  Milk  River  at 210 

Historical  review,  table,  each  project 64-^500 

History  of  construction,  each  project 51-489 

Homeless,  homes  for,  diiscussed 10 

Homerun  Canal,  supplied  with  water 124 

Homestead  entries,  nonoontiguous,  decision .     598 

Hondo  project,  N.  Mex 318^22 

aUotments 322,757,759 

appropriations 581 

area  and  project  units 319,650 

areas  irrigated  and  cropped 14,681-696 

canals,  capacity  and  mileage 665 

construction  during  year 320 

crop  stotistics.  1915 322,681-695 

dams,  height,  length,  and  volume 652, 653 

employees,  number  and  Injuries . . .  679, 773-775 

en^eering  articles  about  service 781 

farms,  areas,  crops,  data 16,322 

finances,  tables  and  data 322, 723, 763-709 

history  of  prcriect 319-320 

litigation 594 

reservoir  data 650 

summary  of  construction  results 662-668 

water  diversion  and  distribution 321 

water  users' association 601 

Hondo  Reservoir,  area  and  data 650,652 

history  of  construction 319 

Hondo  River,  annual  run-off  of 318,320 

diversion  dam,  data 319, 653 
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tion       509 
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Horse  Creek  flume.  Belle  Fourche 389,390 

Horse  Creek,  Utah,  diversion  of 403 

Horse  Creek  Crossing,  data 6f3 

Hor^y  Creek,  straighten  channel 115 

flume,  mention 118 

Horsefly  district,  expenditures 383 

Horsefly  unit,  area  of 660 
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Horses,  number  on  projects 677 

Horseshoe  Canyon,  diamond  drill  work 516 

Horte  Dam  and  Reservoir,  data 651,653 

Hospital  profits,  all  projects 40 

Hospitals  located  on  projects 47 

Hot  Springs,  Mont.,  population 566 

Howells  Ferry,  Idaho,  run-off  at 154 

Hubbard  Dam  and  Reservoir,  data 651-652 

Hubbard  Lake  wasteway  built,  mention 133 
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Inf uries  to  employees  In  service 4<M7, 775 

Inlet  Canal.  Belle  Fonrche,  history  of  con- 
struction  387-388 

tabledata 665 

Inoculation  for  typhoid 47 

Inspection  galleries,  Arrowrock  Dam 135 

In^>ection  of  material,  discussed 31 

Inspiration  Consolidated  Copper  Co.,  con- 
tract  65,61 

Intake,  Mont.,  population 244 

Intake  Dam,  data  in  regard  to 49,50 

Interest  rate  discussed 16 

International  Boundary  Commission,  work, 

mention saO-^21 

International    character    Colorado    River, 

mention 643 

International  Dam,  board  report 335 

International  questions  involved 33 

Interstate  Canal,  history  of  construction . . .  263, 263 

tableofdata 655 

Interstate  unit,  table  areas 659 

Interstate  prelects  and  areas,  each  State  —  658-660 

Inventories,  all  projects,  finances 40 

Investment,  by  States  and  projects,  tables. . .    754- 

767,764,766 

Iron  Canyon  project,  historv 610-l»ll,646 

Iron  Canyon  ReaBrvoIr ,  table  capacity 610 

Iron  Canyon  Project  Association,  mention. . .     510 

Iron  Canyon  project  and  Pit  River 513 

Iron  Canyon  proposed  power...... 38 

Ironstone  Canal,  nistory  of 110 

wasteways 131 

controlling  works 122-133,653 

tabledata 654 

lands,  area 658 

water  ri^ts  purchased 005-607 

Irrigation  by  service  begun,  each  project  —  49-488 

Irrigation  d&tricts,  all  projects,  list 600-602 

Irrigation  districts  discussed,  table 11, 34 

Irrigation  District,  United  States,  contract, 

decision 589 

Irrigation  plan,  each  project 49-488 

Irrigation  season,  length,  each  project 48-487 

Island  Park  Reservoir  site,  Colo.,  mention ...     615 
Ives  heading  pumps  purchased 69 
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Jackson  Lake  Dam,  date  finished 156, 657 

Jackson  Lake  enlargement,  Idaho- Wyom- 
ing  6,184-188 

allotments 184,188 

appropriations 580 

board  reports 187 

construction  during  year 6, 186-187 

dams,  height,  length,  and  volume 651 

employees,  number  and  injuries . . .  679, 773-775 

finances,  tables  and  data 187, 706, 767 

history  of  project 184-186 

litigation 597 

payments 41 

purchase  of  rights  and  property 187, 597 

resfivoirdata 650 

summary  of  construction  results 663-668 

Warren  Act  contracts 33 

Jackson  Lake  Reservoir,  area  and  data 650 

location 154 

Jensen.  Utah,  silt  in  river  at 518 

Jerry  Creek  siphon,  Grand  Valley 103 

Jess  Valley.  Cal.,  lands  in,  mention 513 

reservoir,  table  capacity 514 

Jocko  division,  areas  of 661 

construction  work 557 

dam.  table  data 654 

Jocko  River  croRsing,  contract 618 

John  Day  project.  Oreg.,  history 529^530, 783 

Johnson  lateral.  Belle  Tourche,  brief  discus- 
sion      392 

Johnson  grass,  kept  down  by  sheep 17 

Joint  Head  Canal,  date  purchased 49,57 

description 58,69 

Joint  Head  Dam,  data 49,653 

history 56 

Jones's  ranch,  run-off  of  Salmon  Creek  at —     427 

Jordan  Creek,  Oreg.,  proposed  dam 532 
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Junction  Reservoir  site,   Utah,  work  and 

table  capacity 616 
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Juniper  Reservoir  site,  work  and  table  ca- 
pacity  61ft-517 

Justice  department,  work  with 33 

K. 

Eachess  Dam.  history  of  construction. .  450-452, 455 

height  and  data 663 

Kachess  Reservoir,  area  and  data. 650 

Kachess  River.  Wash.,  mention 450 

Kansas,  accretions  to  reclamation  fund 754 

allotments 764,755 

appropriation 680 

Garden  City  project  (tee  Index) 189-193 

litigation 503 

net  investment 754,755 

Kearny  County,  Kans. ,  mentioned 180 

Keechelus  Dam,  history  of  construction . .     7, 453- 

464  455-456 

board  reports *46ft-467 

heisht  and  date 653 

Keecheius  Reservoir,  ana  and  data. 650 

articles  on 782 

Keno  Canal,  Klamath,  date  and  data. .  373, 374, 383 

tebledato 655 

lease  proposed 30 

Kickinghorse  Dam  and  Reservoir,  date....  661,652 

Kickinghorse  diversion  dam  data. 654 

Kickinghorse  feeder  canal 656 

Kilowatt-hour  output  and  cost 24 

King  Hill  project,  Idaho 523,545 

King  lateral,  Unoompahgre,  built 117 

operation  of 134 

Kintyre,  Mont.,  population 564 

Kittitas  County,  wash.,  mention 444, 452 
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purchases  of  rights  and  property 614 

secondary  projects 624-^25 

Nebraska- Wyoming  (tee  North  Platto  pro- 
ject)   -, 255-280 

Utigation 594 

proportional  allotment 756,757 

proportional  areas 650 

Needle  weir  control.  Ironstone  Canal 122 

Neeley,  Idaho,  run-off  of  Snake  River  at 154 

Nelson  Reservoir,  area  and  data 660-661 

storage 211 

histOTy 6,215 

contracts  on 618 

North  Canal,  data.... 655-«9 

South  Canal,  history  and  data 215, 665, 680 

Nesson  project,  Mont.,  costs 546 

Net  investment,  by  States  and  projects. . .  754-717, 

764-766 

Nevada,  general  description 281-300 

aocreuons  to  reclamation  fund 754 

allotments 764,766 

appropriations 581 

IftigatTon 694 

net  investment ^..  754,756,764 

secondary  projects 525-626 

Truckee-Garson  project  (tee  Index) 281-300 

New  Fork,  Wyo.,  reservoir  sites  on 644 

New  Mexteo,  area  Rio  Orande  lands  in 650 

general  description.... 301-340 

accretions  to  reclamation  fund 764 

allotments 764,756 

appropriation 681 

Carlsbad  project  (tee  Index) 301-317 

Hondo  project  (tee  Index) 318-322 

Utigation 694-^96 

net  investment 764-756,764 

purchase  rights  and  property 614 

principal  current  contracts 620 

net  investments 754-786 

Rio  Orande  project  (tee  Index) 323-340 

secondary  projects 626 

New  Mexteo-Texas  (tee  Rio  Grande  project)  323-340 
Utigation f. 694-606 
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NefW  Mexico-Texas,  proportlonAl  allotaent .  766, 757 

proportional  areas 360 

New  River  and  Arixona  Canal 58 

New  York  Canal  Co.,  canal  acquired 33,120 

New  York  Canal  Co.,  main  canal  near 132 

Newell,  F.  H..  articles  by 776,777 

Newell,  S.  Dak.,  popolauon.... 886,774 

irrigation  canals  near 308 

NewellDam,  Flathead,  height  and  data 662 

Newell  Tunnel,  FlatbeadTds^ 657 

proposed  power  at 28 

Newspaper  articles  about  servioe 776-782 

Newton,  Mont.,  population 104 

Nine  Mile  lateral,  Belle  Fonrche,  history. . .  886, 803 

Nine  Mile  Reservoir,  area  and  data 660,662 

Ninepipe  Feeder  Canal,  data 666 

Ninepipe  Reservoir,  area  and  data 651, 662 

Nisland,  8.  Dak.,  population 886 

Nitrogen  in  soil  by  alfalftt 14 

Noncontiguous  lands,  entries,  decision 608 

North  Canal,  Belle  Fourche,  history  of  con- 
struction  880-301,304,621 

table  data 666 

North  Canal,  Orland,  history  and  daU 86,664 

Dam,  data 663 

lands,  area 668 

North  Dakota,  general  description 341-360 

accretions  to  reclamation  fund 754 

allotments 754,766 

appropriation 581 

Buford-Trenton  unit  {tee  Index) 343 

net  investment 764, 766, 764 

North  Dakota  pumping  (see  Index)...  341-360 

secondary  projects 626-627 

Wllliston  unit  («ee  Index) 344 

North  Dakota  pumping  project,  N.  Dak...  341-350 

aUotments 360,766,760 

appropriations 581 

area  and  project  units 342,660 

areas  irri^ted  and  croroed 14 

canals,  capacity  and  mueage 656 

construction  during  year 6,345 

crop  data,  1015 340 

electric-power  contracts 27 

electrical  and  mechanical  work 30 

employees,  number  and  injuries...  670,778-775 

engineering  articles  about  service 782 

finances,  tables  and  data 350, 726, 762-760 

history  of  project ; 343-345 

litigation  (none) 505 

power  and  pumping  plants 24-25 

summary  01  construction  results 662-660 

-water  diversion  and  distribution 348 

Water  Users' A^ociation 602 

North  Dakota  Water  Users'  Association,  dates     602 
North  Fork  Tunnel,  Tietoo,  table  of  data. ...     658 

North  Mesa  lateral  extension  contract 617 

North  Mesa  siphon,  Uncompahgre 121 

North  Mesa  supplied  with  water 124 

Northern  Caliramia  Irrigation  Association, 

mention 511 

Northern  Pacific  R.  R.,  work  in  Washington.     542 
Northern  Pacific,  Yddma  &  Kittitas  Irriga- 
tion Co.,  work,  mention 440, 450, 452  465 

NorthPlatte  project.  Nebraska- Wyoming.  7, 255-280 

allotments 2687280,766,780 

appropriations 581 

area  and  project  units 256,650 

areas,  irrigated  and  cropped 14,681-005 

canals,  capacity  and  mileage 655 

construction  during  year 6,267,272 

contracts,  principal  current 620 

crop  statistics.  m5 270,681-605 

dams,  height.  length,  and  volume 651, 663 

drainage  work  and  drains 21,265,267 

employees,  number  and  injuries . . .  670, 774-775 

engineering  articles  about  service 781 

farms,  areas,  crops,  data 16,270 

finances,  tables  and  data 280, 717, 76^760 

history  of  project 258,271 

litigation 604 

purchase  of  rli^te  and  property 614 

reservoir  data 650 

summary  of  construction  results 662-668 

tunnel,  data  on 657 

water  diversion  and  distribution 268 

water  power,  developed  and  undeveloped      28 

water  users' association 601 

Warren  act  contracts 33 
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North  Platte  Canal  &  ColonlBation Co.,  lands, 

area 660,0S 

North  Platte  pumping  project,  oosts M5 

North  Platte  Kiver,  annual  nm-off  of 256 

storage  of  waters 256 

diversion  of  water 296 

North  Platte  Water  Users'  Association,  dates.     601 

North  Side  Canal.  Mhiidoka,  history 157,654 

North  side  irrigation  system 220 

North  Yakima,  offloe  of  servioe,  population.  444. 

772,778 

Northern  division,  organisation 773-774 

Nuas  lateral,  Klamath,  history  of  oonstmo* 

tlon... gn 

Nuts  and  fruits,  crop  statistics 15,689-089 

O. 

Oate.  crop  statistics,  each  project 15,681-408 

Odioco  (^eek,  Oreg.,  mention 531 

Ochoco project,  Oreg.,  history 631,532,782 

Odell,  Oreg.,  lands  near,  mention 538 

Offloers  of  servioe,  list  of 772-774 

OflSces,  number  built,  each  project i.     672 

Ofl^lces  of  Reclamation  Servioe,  order 771-774 

Okanogan,Wash.,  area  irrigated 660 

Okanogan  County,  Wash.,  mention 427 

Okanogan,  WaslC,  population 427,773 

made  county  seat 430 

Okanogan  project,  Wash 427-443 

allotmente 428,443,757,750 

appropriations 681 

area  and  project  unite 428,660 

areas  irrigated  and  crom>ed 14,681-606 

canals,  capacity  and  mileage 666 

construction  during  year 435-136 

contracts,  principal  current 621 

crop  statistics,  1015 441,681-605 

dams,  height ,  lencth,  and  volume 663, 653 

electrical  and  mechanical  work 31 

emplojrees,  number  and  injuries. . .  670, 773-775 

encpneering  articles  about  servioe 782 

farms,  areas,  crops,  data 16,441 

finances,  tables  and  data 442,737,762-760 

history  of  project 420-435 

litigation 606 

power  and  pumping  planta 24-25 

reservoir  data 650 

summary  of  oonsmiction  resulta 063-660 

tunnels,  dataon 657 

water  diversion  and  distribution 430 

water  power,  developed  and  undeveloped  24-28 

water  users' association 602 

Okanagan  River,  run-off  of 436,438 

Okanogan  Water  Users'  Association,  dates..     602 

Oklahoma,  general  description 351-353 

accretions  to  reclamation  fund 754 

allotments 754,756 

appropriations 581 

Lawton  project  (tee  Index) 851-383 

secondary  projects 527 

Oklahoma  reconnaisanoe,  oosta 546 

Olathe,  Colo.,  population 110 

canal  through 110 

Olathe  National  Bank,  water-right  shares  .  605-660 

Olene,  Oreg.,  run  off  of  Lost  River  at 371-374 

Olene  Gap,  canals  near 377 

Olives,  Salt  River,  discussion 6.65 

Omak,  Wash.,  populaticm 427 

Onions,  crop  statistics 15,682-604 

Open  drains  built,  each  project 664 

Open  public  land,  each  project 6S8-661 

O.  ^  M.,  all  projecta  discussed 16-17 

O.  &  M.,  chttges,  assessment,  decisions 583-^84 

O.  &  M.,  charges  deferred 88 

O.  &  M.,  charge,  each  project 68-487 

O.  &  M. ,  cost  durtaig  construction,  all  projects      40 

O.  &  M.,  finances,  all  projects 42-44 

O.  &  M.,  charges,  financial  table 763,760 

Operation  and  maintenance,  each  project. . .  61-600 

Orchard  Mesa  Canal,  work  at 106 

Orchard  Mesa  siphon,  history 120 

Order  relating  to  aU  projecta 35 

Oregon-California  Uee  Klamath  project). . .  371-384 

proportional  allotmente 756,766 

proportional  areas 600 

Oregon  City,  power  development  at,  mention    60. 

Oregon  cooperative  projeote,  history ..  627-641,516 
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Oregon,  general  deficriptioD 854-384 

aocretions  to  reclamation  ftmd 754 

allotments 764,75ft 

appropriations 681 

Coluinbia  River,  power  project 639-^1 

cooperative  work 687-641 

Klamath  project  («M  Index) 871-384 

litigation.. 5»5 

net  investment 754,766,764 

porchase  of  rights  and  property 614-616 

principal  corrent  contract 621 

secondary  projects 627-641 

UmatiUa  project  (tM  Index) 864-370 

Oregon,  Klamathproject,  lands  in 660 

Oregon  Land  &  Water  Ck>.,  agreement,  men- 
tion   358,360,366 

Oregon  Legislature,  act,  cooperation,  mention     527 

Organization  of  Reclamation  Service 771-774 

Orland,  Cal.,  population 84,773 

OrlandproJci^Tcal 6,84-94 

aUofments 86,95,765,760 

i^>prqpriations 680 

area  and  project  units 85,668 

areas  irrigated  and  cropped 13,681-695 

•   canals,  capacity  and  mileage 654-664 

oonstructlondurinsyear...- 6,87-88 

oontracts,  principal  current 616 

crop  statistics,  1915 90,681-606 

dams,  height,  leneth,  and  volume 661,653 

drainage  work  and  drains 88- 

employees,  number  and  injuries . . .  679, 773-776 

enfpneering  artkdea  about  service 779 

ftrais,  areas,  crops,  data 16,89,90 

finances,  tables  and  date 93,099,763-769 

history  of  project 86-87 

litigation  (none) 890 

purchase  of  rights  and  property 603 

reservoir  date 650 

sununary  of  construction  results 662-668 

water  diversion  and  distribution 89 

water  power,  developed  and  undeveloped      28 

water  users' association 600 

Orland    Unit    Water    Users'    Assodation, 

dates 600,616 

purchaseland 603 

mention 91 

Orr  Water  and  Ditch  Co.,  litigation 694 

Osbom,  Mont.,  population 194 

Oswego,  Mont.,  population f    664 

Otl8.N.  Mex., population 301,614 

Outlook  pumpmg  plant  operated 7,25,31 

Outlook,  Wash.,  population 444,465 

Outlook   Irrigatipn   district   and   pumping 

plant 462,463,464 

Overhaul,  unit  bids 640-641 

Overhead  charges,  reclamation  fund 46 

Overland  projeict,  N.  Mex.  surveys,  mention.     518 

Owens  Vallevjprq{ect,  Cal.,  mention 512. 645 

Owl  Greek,  Belle  Fourche,  dam  at,  mention. .    386, 

387  388  392 

Owyhee  project,  surveys,  etc '63^782 

Owyhee  River,  surveys  and  drilling 530 

P. 

Pablo  canals,  oontracts 618 

Pablo  Reservoir,  area  and  date 651,652 

Pablo  Tunnel,  teble  of  date 658 

Pablo  feeder  canal,  date 654,656 

Pablo  unit,  areas  of. 661 

Pacific  Coast  Construction  Co.,  litigation 503 

Pacific  division  of  service 773, 774 

Page  &  Brinton  v.  United  Stetes,  litigation. .      501 
Page  &  Mott  Lumber  Co.,  w»ter  rignts  pur- 

chased Z........     608 

Palisade  County  irrigation  district,  negotia- 
tions        98 

Palisade,  Colo.,  population 95 

run-off  at 95 

Palomas  Valley,  area  unit 659 

surveys  in 327 

dam,  date 653 

canal,  date 655 

Palouse  project,  history 541-542 

Palouse  co(n)erative  work 546 

Panama  slides,  A.  P.  Davis,  reference  to 776 

Paradox  Valleysurveys 619 

Park  County,  Wyo.,  mention 487 

Park,  or  community  center,  decision 507 
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Parker,  Wash.,  population 444 

Pasture,  area,  crop  stetlstlcs 15,681 

Pathfinder  Dani,  history  of  construction 255 

helghtanddate 651 

proposed  power  at 28 

Pat^bQder  Dike,  cost  of 268 

helghtanddate 651 

history  of  construction 259 

Pathfinder  Reservoir,  area  and  date 650,661 

repairs  to 267 

Pathfinder  Reservoir  pumping  costs 545 

Pathfinder  Tunnel,  oonstruotian  and  date.  258,657 
Paul.  Idaho,  pcpnlation 154 

floor  miiraC  built 163,165 

Paving,  dry  and  grouted,  unit  bids 642-3 

placed,  each  project 674 

Payette-Bolse    Water    Users'    Association, 

dates 600 

Payment  of  water-right  charges,  decisions 609 

Faymente.    {See  Expenditures.) 

Payson,  Utah,  population 400 

power  delivered  to 411 

Peadi  Valley  lateral,  built,  mention 122 

contract 617 

Pebbles  for  sand-cement  mill,  article 781 

Peaches,  crop  stetlstlcs 15,68»406 

Pears,  crop  stetlstlcs 15,682-606 

Pecos  River,  annual  run-off  and  flume 801, 300 

Pecos  River  investigations,  costs 546 

Pecos  Water  Users'  Association,  dates 601 

Penasoo  Rock,  Leasburg  Dam  at 325 

Penitentiary  Tunnel,  Boise,  date 657 

Peoples  Creek,  Milk  River,  damage  to  crops 

from 611 

stored  waterin 220 

Peoria,  Ariz.,  population 48 

Percha  Dam,  N.  Max.,  surveys 7,333 

teble  of  date 653 

Perma,  Mont.,  population 555 

Personnel,  entire  service 46-47,773 

Phillips  County,  Mont,  mention 210 

Phoenix,  Ariz.,  population 48,773 

Phoenix  substetlon  built : 64 

Photographer  of  service 772 

Physicians  employed  on  projects 47 

Picacho  Branch  dmal,  date  built 324, 332, 620 

teble  date 655 

Piedra  River,  surveys,  mention 517 

Pile  drivers,  number  on  projects 678 

Pine  Grove  pumping  plant,  estimate 81 

Pine  Grove  unit  surveys 7,883,660 

Piney  Creek,  Wyo.,  reservoir  sites  on 544 

Pintoslphon.  mention 53 

Pinto  Tunnel,  length  and  capacity 656 

Pioneer  drainage  work,  date 130,145 

Pioneer  drainage  work 133,134 

Pioneer  Irrigation  District  v.  Stone,  case,  de- 
cision  580,591 

Pipe,  cast-iron,  unit  bids 643 

Pipe,  concreto,  laying  and  manufacturing, 

unit  bids J43-«45 

Pipe  laid,  eachproject 9,670 

Pme-line  distribution.  Okanogan 435-436, 438 

P^,  vitrified,  unit  bids 645-«46 

wood-Steve,  unit  bids 646 

Pishkun  Canal,  diversion  of  water  into 229 

■construction  and  date 234 

tunnels,  date 655-667 

Pishkun  Reservoir,  area  and  date 650-1 

water  supplied  to 229 

drop  at 229 

controlling  works 229 

Pishkun  Reservoir  supply  canal,  oontracts. . .     619 

Pit  River  Basin,  history,  surveys 512-613 

Pit  River  project  (see  Lower  Pit  River)  611-512, 545 

Pit  River  Reservoir,  Iron  Canyon 510 

Platte  County,  Wyo..  mention 255 

Platte  River  project,  Nebr.,  mention 524 

Playground  or  community  center,  decision . .     597 
Pleasant  Valley  Lateral  Association,  sale  of 

storage  water  to 270 

Plows,  number  on  project 678 

Pneumatic  work,  Yuma  siphon 72-73 

Pooatello,  Idaho,  market  for  Minidoka 154 

Poe  Valley  laterals,  history  of  construction . .     377 

Pogue  dramage  ditch,  Okanogan 433 

Point  of  Rocks  Reservoir,  area  and  date. . . .  650-651 

storage  hi: 220 
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Poison,  Mont.,  populatloD 555 

drainage  work  In 21 

Poison  Dam  and  Reservoir,  area  and  data. .  651, 652 

Poison  unit,  areas  of 661 

Pompeys  Pillar,  Mont.,  population 194 

Poplar,  Mont. ,  population 564, 773 

Poplar  River,  annual  run-ofl  of 564 

Poplar  River  Canals,  table  of  data 656 

Poplar  River  Dam  and  Reservoir,  area  and 

data 651,662,664 

Poplar  River  unit,  history,  construction  and 

area 566,661 

Population  on  projects,  1916 20 

Population  growth,  each  project 64-^1 

Porcupine.    (See  Big  and  Little  Porcupine.) 

Portland,  Oree.,  office  of  service 772 

Port  Neuf  project,  mention 624,545 

Possession,  United  States,  right  to  take,  de- 
cision  5B7-« 

Post  Creek  diversion  dam,  data 654 

Post  division  canal  contracts 618 

Post  unit,  areas  of 661 

Post  Reservoir  site,  Oreg.,  mention 531 

Potatoes,  white  and  sweet,  crop  statistics,  15,682-694 

Potholes.  CbI.,  population,  and  dike  at 68, 78 

Potlach  Reservoh*  site,  data 542 

Powell,  population,  and  ofBce  of  service —  487, 773 
Power  canal.  Salt  River,  histwy  oonstruction  49, 52 

table  of  data 654 

tunnels,  data 656-7 

Power  canal,  Strawberry  Valley,  history  —  405-6 

data 655,657 

Power  canal  dam.  Salt  River 52,653 

Power  development,  all  projects 22-31,674 

article  by  A.  P.  Da vu,  reference 778 

Power  development,  Columbia  River,  his- 
tory   539-541 

Power  development,  secondary  projects 629 

Power,  Mont.,  population 225 

Power  output  sold  and  used,  table 24 

Power  plants  built,  each  project 672 

Power  plants  operated,  table 24 

Power  plants,  Orand  Valley,  proposed 98,99 

Salt  River,  operation 24,25,61 

Power  plant.  Strawberry  Valley,  history..  406-407 

Williston.  data 343,346 

Power  rates  by  contract 26-27 

Power,  sale  of,  contracts  for,  table 26-27 

undeveloped,  table  of 28 

Practice  in  deciding  legal  cases 598 

Pressure  pipes  laid,  each  project 670 

Price  of  water  (tee  O.  A  M.,  each  project). 

Prices  of  crops,  each  project 688-689 

Priest  Rapids  project,  references 28, 543-^6 

Private  canals  versus  Government  canals. . .     476 

Private  land,  all  projecU,  table 668-661 

Private  lands,  authority  of  United  States  in, 

decisions 585-686 

residence  requirement,  decision 599 

Products,  principal  crop,  each  project 48-487 

Projects,  Indian,  discussion 647-669 

primary,  discussion 48-607 

geoondary,  discussion 508-546 

Project  manaeer's  duties,  reference  to  article .     778 
Property  and  rights,  purchases,  each  proj- 
ect  6(»-616 

Prosser,  Wash.,  population 444 

Pressor  Canal,  history  of  construction 4-61 

Prosser  irrigation  system,  article  on 782 

Protection  for  river  front,  Yuma 73-75 

Prove,  Utah,  population 400,774 

Provo-Weber  prelect,  costs 646 

Prunes,  crop  statutics 16,682-696 

PnbUc  land;  all  projects,  table 658-661 

PubUc  lands,  receipts  from 37, 38, 754, 757 

receipts  from  sale  of 754,767 

Public  notice,  all  projects 36 

Public  notices  and  orders  (see  Text,  each 

project) 81-.602 

Public  notices,  dates,  each  project 68-487 

Puddling,  unit  bids,  all  prcjeots 646 

Puget  Sound,  rates  for  logs,  mention 466 

Pumping  costs,  all  projects 26,42 

Pumping  lands,  area,  each  project 66(HS61 

Pumping  plants,  Buford-Trenton,  history.  843-844 
Pumping  plant,  drainage,  Yuma  project 76 


Page. 
Pumping  plants,  operation,  Yuma  project . .     794 

Ohanogan,  construction 434-435 

Salt  River,  history 56-57 

Sunnyside,  history 462-465 

table  operation 25 

Pumping  plants  built,  each  project 672 

Pumps,  equipment  on  projeicts 678 

St.  Mary  storage,  unit  bid 647 

Pumping  stations,  MlndoUa,  history 159-160 

Purchase  and  transportation  of  materials 36-^7 

Purchases,  number  and  amount,  table 36 

Purchases  of  rights  and  property,  each  proj- 
ect  TT. :. 35,603-616 

Purchasing  agents,  service -..     772 

Pyramid  liake  extension,  Nev.,  area 689 


Quarry  work  at  Potholes,  Cal 74 

Quartemary  Lake  Lahontan,  mention 600 


R. 


Rabbits,  losses  from.  Umatilla 861 

Raft  on  Yakima  project  for  coal,  article 782 

Railroad,  Boise  and  Arrowrock,  Boise  project    137- 

138,143,145 

Elephant  Butte,  history  of 328 

ilnanoes,  operation  of.  all  projects 40 

freight  claims 36 

lands,  all  projects,  table 65fr^l 

may  secure  right  of  way,  decision 584 

stations,  each  project 48-487 

tangent  57  miles  long 521 

to  Laguna  Dam,  mention 73.74 

to  Mexican  boundary 74-75 

track  laid,  each  project 674 

train  for  better  farmine  in  Colorado 126 

train  service.  New  Mexico,  contract 620 

Railroads,  each  project 49-487 

Rainbow  Falls  plart,  transmission  line 230 

Rainfall,  each  project 48-487 

Ralston,  \«  yo.,  population 487 

Ralston  Reservoir,  area  and  data 650, 652 

Ralston  Tunnel, table  ofdata 658 

Rams,  hydraulic,  number  on  project 678 

Ravalli,  Mont,  population 655 

Receipts,  all  projects 87,38 

lUlotments  and  investments  by  States ...     754 

Receipts  from  sale,  public  lands 754, 757-758 

Reclamation  act,  text  of 571-674 

Reclamation  commission,  names 774 

Reclamation  extension  act  and  drainage 22 

Reclamation  extension  act,  text 674-579 
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St.  Mftrys  Lake,  dam  and  reservoir,  data . .  651, 652 

St.  Marys  feeder  canal,  data 656 

St.  Marys  Lake  tunnel,  table  of  data. 658 

Saguache,  San  Luis  Valley,  mention 620 

Salem,  Utah,  power  delivered  to 411 

Salem  Canal  Co.,  contract  with 410 

Salmon  Creek,  run-off  of 427,428,436 

Salmon  Creek  Dam,  data 653 

Salmon  Lake  Reservoir,  area  and  capacity.  650, 652 

history  of 420-430 

Salt  River,  Ariz.,  run-off  of 48 

Salt  River  project.  Arts 5,48-67 
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San  Jose,  Tex., poipulation :..      323 

San  Juan  River,  silt,  table 618-519 

San  Juan  River  surveys,  mention 517,518 

San  Luis  Lake,  mention 622-623 

San  Luis  Park,  location «....     620 

San  Luis  Vallev.  investigations 630-^23 
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South  Canal,  Orland,  history  and  data. ..  86, 87, 654 
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allotments 754,766 

appropriations 581 

Belle  Fourche  project  (see  Index) 386-399 

litigation 505-^596 

net  Investment 764, 766,764 

principal  current  contracts 621 

secondary  pro'ects 541 

South  Oreenneids,  main  lateral 229 
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SpOlway  tunnels,  Carlsbad,  data 657 
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Spring  Creek  Mesa,  Montrose  and  Delta  Canal 

at 116 
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Stinking  Water  Creek,  flume,  mention 391 

Stock.    (S^e  Live  stock.) 

Stone  &  Webster  Co.,  litigation 594 
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Stony  Creek  Canal,  Orland,  mention 87 
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Stores,  profits  of  oRBration  of 40 

Storey  County,  Nov.,  mention 281 

Strawberry  Dam,  history  of  construction. .  409^10 

taDle,data 652,653 

Strawberry  power  plant  lease,  proposed 31 
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Success  of  farmers,  discussion 10 
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data !....:. 232 

Sun  R  iver  Diversion  Dam,  construction 229 

data 230,653 

tunnel  data 657 

Sun  River  project,  Mont 7,225-243 

allotments 227,243,765,759 

appropriations 580 

area  and  project  units 226,659 

areas  Irrigated  and  cropped 14, 681-695 

canals,  capacity  and  mileage 655 

construction  during  year 6,234-237 

contracts,  principal  current 619-620 

crop  statfatlcs,  1915 241,681-695 

dams,  height,  length,  and  volume 651, 663 

drainage  work  and  drains 21,237 

electrlo-power  contracts 

employees,  number  and  injuries . . .  679, 773-776 

engineering  articles  about  service 780-781 

farms,  areas,  crops,  data 16,241 

finances,  tables  and  data 243,713,762 

history  of  project 227-234- 

Utigatlon  (none) 59$ 

purchase  of  rights  and  property 61S 

reservoir  data 6S0 

summary  of  construction  results 662-Grft 

tunnels,  datA  on 667 

water  diversion  and  distribution 239 

water  users' association 601 
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Son  Rlv«r  Slope  Canal,  data 229,655 

construction  work 234 

oontracts 619 

Son   River   Storage   Reservoir,    area   and 

data 660,651 

Sim  River  Water  Use^'  Asaociation,  Fort 

Shaw,  mention 601 

Snnnyside,  Waah.,  population  and  office. .  444,778 
Sunnyslde  Canal,  history  of  conduction. .  457-465 

table  of  data 666 

Sunnyslde  diversion  dam,  history 458, 663 

Sunnyslde  unit,  area  of  (««e  Yakima) . .  444-485, 660 
Sunnyslde  Water  Users'  Association,  dates. .     602 

Supervisor  of  irrigation,  order 772 

Supplemental  storage,  history  of  oonstructioD.    263 

Supreme  Court  decisions 583-^85 

Surge  pipe  built,  Robinison  Flat 31 

Surprise  V  alley,  Cal.,  railroad  surveys 536 

Surveys  begun,  chronology,  ea6h  project....  49-488 

Surveys,  cost,  all  projects 42 

Grand  Valley,  history 9^-98 

Lawton  project 352 

Rio  Grande  Valley ,  history 327-328, 833 

Strawberry  Valley,  project,  history 412 

Taylor  Park  Reservoir 120-121 

Bttsan  Creek,  Lassen  Count/,  Cal.,  mention..     509 
Swamp    lands,    Warner    Valley,   proposed 

drainage 537 

Swift  Current  Creek,  run-off  of 210 

Swift  Current  Creek  Dam,  data.... 653 

Swlgart  0.  Baker,  case,  decision 583-584 

Swltchmg  stati(»  (electric  line)  at  Mesa, 

buSt 56 

Syoan  Marsh,  Greg.,  diversion  ttcm 585 
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«T"lhie,Truckee-Carson  Canal,  data 665 

Taxation  discussed  for  irrigation  districts 11 

Taxation  of  lands  bv  State,  decision ...  588, 689^500 

Taxation  of  lands,  Idaho,  litigation 502 

Taxes,  sale  lands  for,  litigation 593 

Taylor  Park  Reservoir,  surveys  at Ill,  120 

Taylor  Park  Dam  and  Reservoir,  area  and 

data 650,651 

Teaming  costs,  Elephant  Butte  Dam 335 

Tehama  County,  C  al.,  mention 84 

Telephone,  cost,  all  projects 42 

Telephone  line  built,  each  project 684 

Telephone  lines  on  public  lands,  decisions 509 

Telephone  system,  Arrowrock 137 

Belle  Fourche,  history 393 

Telephone  line,  Milk  River,  unit  bid 649 

Telei^hone  lines,  Grand  Valley 104-105 

Okanogan,  construction i 434 

Telephone  construction,  Salt  River 51 

Tempe,  Ariz.,  population 48 

Tempe  canal  and  wells,  operation  of 56, 62 

Temperature  on  each  project 48-487 

Ten  Mile  Drainage  Canal,  litigation 592 

Tenant  farms,  growth,  each  project,  table...  64-501 

Testing  cement,  work  and  tables 31-32 

Teton  County,  Mont.,  mention 210, 225, 548 

Texas,  area  of  Rio  G  rande  lands  in 659 

expenditures  and  finances  in  . .  754  757. 765,770 

extension  reclamation  act  to,  date 328 

Thompson  Valley   Reservoir,   Greg.,  men- 
tion  535,536 

Thome  Lake,  Greg.,  mention 535 

Thorp,  Wash.,  population 444 

Three  Mile  Falte  Dam,  history 358-359 

table  of  data., 653 

Tieton  Dam,  surveys,  status 455, 652 

Tieton  Diversion  Dam ,  history 472 

table  data 653 

tieton  Main  Canal,  history 472-474 

table  date 656 

Tieton  Reservoir,  area  and  capacity 650, 652 

Tieton  River,  nm-ofl  of. 444 

Tieton  Tunnel,  table  of  data 658 

Tieton  unit,  areas  of  (See  Yakima) ....  444-486, 660 

Tieton  Water  Users'  Association,  dates 602 

Todd  lateral.  Belle  Fourche,  description 392 

ToUeson,  Ariz.,  railroad  station 48 

Tolo,  Greg. .  lands  near,  mention 533 

Tonto  Creek,  Ariz.,  location  of. 49,53 
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Toppenlsh,  Wash.,  population 444 

Tomilla  Valley  surveys,  Texas 33S 

Torrington,  Wye,  population 256 

Town-site  appropriations,  table 700 

Town-site  ftmds 87,38 

loU,  receipts 40,41 

Towns,  flprowth.  uble  each  project 20, 64-501 

Townships,  eacii  project 48-487 

Traction  engines,  number  on  projects 678 

Trail  Creek  Tunnel,  lining  of,  mention 472 

tableofdata. 658 

Trail  Hollow  Creek,  run-off  of 400 

Trail  Holk>w  Canal,  history  of  construction . .     410 

table  data 655 

Transformer  House,  Salt  River 54 

Transfer  vouchers,  saving  lh>m 37 

Transfer  vouchers,  statements 7IU,  762, 764, 767 

Transfers  of  equipment 30 

Transmission  lines,  Arrowrock,  history 138 

buUt,  each  project 074 

fialtRfver.r 54-55 

Strawberry  VaUey,  history 404-405 

Transportation  of  material 36-37 

Treasury    Department,    aooounta  and  bal- 

ances 37,39,760-761 

Treaty  with  Mexico,  date  of 323 

Trea^  with  Great  Britain,  date  of 21 1 

Trenton,  N.  Dak.,  population 841 

Trenton  Flat  unit,  area  of 600 

Truck,  crop  statistics 15,682-6kl4 

Truckee  Canal,  district  area 650 

tabledata ,  655 

tunnels,  data... , 657 

Truokee-Carson  Farmers'  Association,  date. .     601 

Trucke»€arson  project,  Nev...< 7,281-300 

allotments 283,300,766,750 

appropriations. 581 

area  and  project  units 283,659 

areas  irrigated  and  cropped 14,681-695 

canals,  capacity  and  mUeage 655 

construction  during  year 6,289-290 

crop  statistics,  1915. 293,681-«» 

dams,  height,  length,  and  volume 652, 653 

drainage  work  and  drains 21,289,290 

electrio-power  contracta 27 

electrical  and  mechanical  work 30 

employees,  number  and  injuries . . .  679, 773-775 

engineering  articles  about  service 781 

farms,  areas,  crops,  data 16, 293 

finances,  tables,  and  data 300, 721 ,  762-760 

history  of  project 284-289 

litigation 594 

power  and  pumping  planta 24 

reservoir  data 650 

summary  of  construction  resulta. ......  662-668 

tunnel,  dataon 657 

water  diversion  and  distribution 292 

water  power,  developed  and  undeveloped  24-28 

water  users' association 601 

Truckee  Chute,  history  of  construction 285 

Truckee  Diversion  Dam,  history  of  oonstruo- 

tion 285 

data 658 

Truckee  General  Electric  Co. ,  litigation ......     504 

Truckee  River,  annual  run-off  of. 281 

water  rights,  litigation 594 

Tucker  Reservoir  sita,  Colo.,  mention 608 

Tule  Lake,  draining  of. 7,375,376,378 

lands,  area 660 

Tunnels  Noe.  1,  2,  and  3,  Huntley  preject. .  229-231 

Tunnels  buUt,  each  project 8,604 

Tunnels,  all  projects,  length  and  capacity..  666-658 

Fort  Laramie,  unit  bids 649 

Grand  Valley .  data 96,101,657 

Tunnel  construction,  Salt  River,  history S2 

Strawberry  Valley  project 407-409 

Turkey  Creek  project,  GWa 10 

Twin  Dam  and  Reservoir,  data 661,652 

Twin  Falls  Canal  Co.  v.  u .  8.  case,  decisions .  587 
Twin  Falls  Irrigation  Co.,  contract,  mention.  184 
Two  Medicine  ihain  canal  construction  and 

data 660,656 

Two  Medicine  Lake,  litigation 698 

Two  Medicine  Lake  Dam,  history  of  con- 
struction      560 

table  of  data  on 652,668 

Two  Medicine  Lake  Reservoir,   area   and 

capacity 650,652 
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Two  Medicine  Reservoir  s!te.  mention 524 

Two  Medicine  River,  annual  run-o^  of 648 

units,  areas  of 661 

Typhoid,  Inoculation  for 47,778 

U. 

Uinta  County,  Wyo.,  mention 154 

Umatilla,  Oreg.,  population 354 

Umatilla  County,  Oreg. ,  mention 354 

Umatilla  unit,  area 660 

Umatilla  River,  run-ofl  of 354 

UmatUla  project,  Oreg 7,354-370 

allotments 855,370,756,760 

appropriations 581 

area  and  project  units 355,660 

areas  irrigated  and  cropped 14,681-605 

canals,  capacity  and  mfieage 655 

construction  during  year 6,350 

contracts,  principal  current 631 

crop  sUtmlos,  1915 361,681-605 

dams,  height,  length,  and  volume 652, 653 

drainage  work  and  drains. 21,350 

employees,  number  and  injuries . . .  679, 773-776 

engineering  articles  about  service 782 

terms,  areas,  crops,  data 16,361 

finances,  tables,  and  data 370,720,762 

history  of  project 356-350 

litigation 605 

purchase  of  rights  and  property 614 

reservoir  data 660 

summary  of  construction  results 663-660 

tunnels,  data  on 657 

water  .diversion  and  distribution 360 

water  power,  developed  and  undeveloped       28 

water  users'  association 602 

Umatilla  River  Water  Users'  Association, 

dates 602 

Umatilla  River  surveys  by  Oregon,  men- 
tion  527,529 

Umatilla  River  water-right  litigation 605 

Uncollected  bills,  all  projects 40 

Uncompahgre  River  run-off  of 110 

flume  over 115 

Uncompahgre  Valley,  Colo 6, 110-128 

allotments 111,128,755,760 

appropriations 580 

area  and  project  units 111,658 

areas  irrigated  and  cropped v  13, 681-605 

canals,  capacity  and  mileage 654, 664 

construction  during  year 6, 121-122 

contracts,  principal  current 617 

crop  sUtistios,  1915 127,681-605 

dams,  height,  length,  and  volume 651, 653 

drainage  work  and  drains 21,123 

electrlo^power  contracts 

employees,  number  and  injuries . . .  679, 774-775 

engineering  articles  about  service 779 

farms,  areas,  crops,  data 16,126,127 

,    finances,  tables  and  data 128,701,762 

history  of  project 112-121 

litigation 591 

purchase  of  rightx  and  property 604-607 

reservoir  data 650 

summary  of  construction  results 663-668 

tunnels,  data  on 657 

water  diversion  and  distribution 125 

water  power,  developed  and  undeveloped       28 

water  users'  association 600 

Uncompahgre  Valley  Water  Users'  Associa- 
tion, dates 600 

Underground  water.  Salt  River 66-57 

Undeveloped  power,  each  project,  table 28 

Unearned  increment  discussed ii 

Union  Gap,  Wash.,  run-off  of  Yakima  River 

at 444 

diversion  of  water  below 465, 466 

Union  Gap  Irrigation  Co.,  work  of,  mention.      455 

Union  lateral,  uncompahgre,  mention 130 

Unit  bids  and  contract  prices,  all  projects..  626-649 
United  States o.  (others)  (Me  Litigation)..  590-507 

United  States  interests  in  taxing  power 500 

United  SUtes  Fidelity  &  Guaranty  Co.,  liti- 
gation        507 

Unpaid  accounts,  all  projects 41 

Unsurveyed  lands,  rights  on.  decision 585 

Upper  bottom  (division  North  Dakota) ,  area .      660 
Upper  Deer  Flat  embankments  built. .  129, 131, 651 
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Upper  Klamath  Lake,  mentloa 871 

area  and  capacity 660 

Upper  Milk  River  Water  Users'  Association, 

dates 601 

Urton  Lake  project.  N.  Mex.,  mention 536,545 

Utah,  general  description 400-426 

accretions  to  reclamation  fund 754 

allotments 751,767 

appropriations. 681 

lillS^tian 606 

net  investment 754,757,764 

principal  current  contracts 621 

purchases  of  rights  and  property 615-616 

secondary  projects 541 

Strawberry  Valley  project  (see  Index).  400-436 

Utah  canal  system,  acquired 67,63 

Utah  County,  Utah,  mention 400 

Utah  Lake  protect.  Utah,  mention 541,546 

V. 

"^  78 

"^  ,data 655 

Vi  333 

Vi  , 385 

301 

Vl  583 

Vi  310,664 

Vl  ta 654 

Vl  aention 133 

Vl  15,690-605 

Vl  Settlement)         10 

Vl  >,  decision. . .      687 

Vl  of 316 

movable  crest  contract 618 

data,  table 653 

Vandalla  Point,  structures,  contract 618 

Vandalia  South  Canal,  history  and  daU.  315,655,650 

Vaughn  Mont.,  population 335 

Vaughn.  Wyo.,  i>opulation 356 

Vegetables,  crop  statistics 15, 683-604 

Velocity  in  canals,  article  on,  references 780-781 

Venturi  meter,  reference  to  articles  on 778 

Verde  River,  area  drained  and  run-off  of 48 

Vernal  Mesa,  geological  report ,  mention 134 

Vested  water-riffht  lands,  Boise,  area 660 

Victoria  Land  &  Cattle  Co.,  lease  land 620 

Vinton,  Tex.,  population 823 

Voucher  transactions,  all  projects 761-768 

W. 

Wages  paid  bv  United  States,  each  project . .      679 

Wagner,  Mont,  population 210 

Wagons,  number  on  projects 678 

Waicott.    (See  Lake  Waloott.) 

Walcott  Park,  naminff  of 160 

Waldo  Lake,  storage  for  power 530 

Waldo  Lal^e  Irrigation  &  Power  Co.,  work  of.      539 
Waldvogel  subdivision,  board  report,  men- 
tion       148 

Walker  Lake  Valley  lands,  Nevada 525 

Walker  River  prq)ect,  surveys 525-536, 545 

Wall,  dry  nibblei  unit  bids 649 

Wallace  Feeder,  Salt  River,  mention 60, 616 

Wallsburg  Livestock  Association,   lea.se  of 

lands  to 430 

Wapato,  Wash.,  population 444 

Wapato  secondary  project,  costs 546 

Wapinitia  Irrigation  Co.,  work  of,  mention. .      538 

War  Department,  cooperation,  typhoid 47 

War,  discussion,  cotton  price  due  to 14 

Warm  Springs  Reservoir  site,  borings 530 

Warm  Sprhigs,  proposed  pumping 634 

Warner  Lake  Irrigation  Co.,  Oregon,  mention     636 

Warner  Valley  project,  history 536-537 

Warren  Act  contracts,  ILst 33-34, 184, 445 

Wasatch  County,  Utah,  mention 400 

Washburn  project,  N.  Dak.,  mention 527, 546 

Washington,  general  descriprion 427-486 

accretion  to  reclamation  fund. 754 

allotments 754,767 

appropriations 581 

cooperative  work 541-542 

litigation 606-597 

net  investment 754,757,764 

Okanogan  project  (see  Index) 427-443 
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Washington,  prinoh)aI  current  contncts 621 

purchases  of  rights  and  property 616 

secondary  projects 641^643 

Yalcima  projects  (fee  Index) 444-486 

Washington,    cooperation    with,    Columbia 

River  Power  project 540 

cooperation  with,  Palouse  project 542 

Washington  Irrigation  Co. ,  work  of,  mention .      455 

Surchase,  canal  of 456 
ilngton  office,  finances 747-749 

orders  relative  to •. 771,772 

Washturna  Reservoir,  storage,  data 542 

Wasteways,  Snnnyside  Canal,  history 459-460 

Waste  water  ditches  built,  each  project 664 

Water  delivered,  each  project,  nlstorical  re- 
view  64-500 

Water  diverted  (each  project),  historical  re- 
view  ...........; 64^600 

Water  power.    {See  Power.) 

Water  Power  Canal,  date  purchased 49, 57 

Water-right  charges,  collection,  decisions 5S6 

Water-right  charge ,  each  project 68-487 

Water-right  charges,  financial 763, 769 

Water-right  repayments,  credit,  decisions 509 

Water-right  repayments 38 

Water  rights.  Grand  River,  litigation 500-591 

Water  rights  purchased,  date  and  price. . . .  604-606 

Water  shortage,  Yakima. 17 

Water  supply,  each  project 48-487 

W  ater  table  observation  discussed 22 

Water  used  in  reclaiming  soils  discussed 17 

Water  users'  associations,  all  projects,  list  of  600-602 
Water  users'  association,  suit  for  charges,  de- 
cisions       586 

Water  users'  association,  work,  Salt  River. ..       60 
Watarlogied.    (See  Seepage.) 

Wave  action,  Minidoka  Dam 157 

Belle  Fourche  Dam,  articles 782 

Weber-Provo  project  in  vestlgations,  costs. ...      546 

Weeds  blown  into  canals,  Yakima 466 

Weeds,  removal.  Salt  River 62 

Wehri  Tunnels,  length  and  capacity 656 

Weirs.    (See  table  diversion  dams) 653 

Weisberger,  Theodore,  litigation 506 

Well  drills,  number  on  projects 676 

Wells  dug,  each  project,  table 672 

Wells,  Salt  River,  pumping  from,  history. ...       56 

Wells  in  San  Luis  Valley 522 

West  bottom  division,  North  Dakota,  area...      660 

West  Canal,  Uncompahgre,  history 115-116 

feeder  ditch,  built 131 

saving  in  construction  work 124 

operation  of,  and  slides 125 

tableof,  data 654 

tunnels,  data 657 

lands,  area 658 

West  End  pumping  station,  history 25, 160 

West  extension  Umatilla,  area 660 

history  of  construction 358-^359,621 

canal  data , 665 

West  Main  Canal,  Yuma,  data 654 

West  Side  Canal ,  Rio  Grande,  date  built 324 

history  of  construction 326,333 

table,  data 665 

litigation 596 

West  Side  Irrigation  Co.,  litigation 596 

West  Walker  River  Valley  lands,  mention. . .      525 

Western  Canal,  date  built 49,58,59 

Western  Co. ,  Nevada,  litigation 594 

Wet  excavation,  unit  l>lds 637 

Whalon,  Wyo.,  population 256 

Whalen  dam,  history  of  construction 261-262 

data  on 653 

litlpation 694 

Wheat,  crop  statistics ,  each  project 15, 681-«93 

White  Uivor,  Oreg.,  montion 631 

White  River  prolect,  Colo.,  mention 623, 545 

White  River  project,  Orejr.,  history 537-538 

power  plant,  mention 538 

Whitewooa  Creek,  siphon.  Belle  Fourche..  381,382 

Whitman  ( 'ounty  clt  izens ,  pfTor t  s  of 542 

Wide  Uollow  Branch,  area  and  data 473, 660 

Widen- Firfley  Co..  Utiratlon 694, 595 

Wiedrich  Reservoir,  stora^'e,  data 542 

Willamette  meridian,  \Vash.,  mention 444 

Willamette  Falls,  power  development,  men- 
tion       538 

Willamette  Valley  invest ipations 533.638-539 

Willamette  Valley,  rain  1^1  in 633 
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Williams  C-ounty,  N.  Dak.,  mention 341 

WUlJston,  N.  Dak. ,  population. . . . ; 341, 773 

sale  of  power  to 346-347 

Williston  Canal,  table  of  data 655 

Wmiston  power  plant,  history 343, 349 

daU 24,25,27 

Williston  power  contract 7,30,782 

WUlIston  unit,  data 344,660 

WUliston  Water  Users'  Association,  dates....     602 
Willow  Creek,  Lasson  County,  Cal.,  men- 
tion  509,51S 

WUlowCreek,  Oreg., nm-ofT of 371 

Willow  Creek,  annual  run-off  of 225 

Willow  Creek  Dam,  construction  of. 227 

height  and  data 651 

Willow  Creek,  lateral,  Belle  Fourche,  men- 
tion  386,389,394 

Willow  Creek  Reservoir,  area  and  data 650 

telephone  line 234 

Willow  Creek  Timnel,  table  of  data 657 

WUlwood  Canal  Tunnels,  Wyo.,  data 658 

Wilson  Bridge,  Lost  River  Dam.  near 375 

Wilson  Rock  Reservoir  site,  Utah,  mention. .     515 
Wilson.  Woodrow,  President,  telegram,  arti- 
cle on 781 

Wimmers  ranch,  Utah,  mention 615 

W^Indstorm  fills  canal  with  weeds 466 

Wind  velocity  and  wave  heights .  articles  on.     782 

Windy  Gap  Reservoir  site,  mention 515 

Winter-killed  alfalfa.  Wlllfeton 349 

Wiota,  Mant.,popuIaUan 664 

With(vawal  or  lands,  decisions 585 

Withdrawals,  for  mining,  decision 589 

Withdrawn  public  land,  each  project 658-661 

Wolf  Creek,  annual  nm-ofl  of 564 

Wolf  Creek  Reservoir,  area  and  data 651, 652 

WolfPolnt,  Mont.,  population 564 

Women  of  prplect,  work  of 20 

Wood  bridges,  culverts,  pipe  and  flumes 

built 66ft-672 

Wood  stove  pipe,  siphon,  Uncompahgre 121 

WoodrulT  Reservoir  site,  mention 506 

Woolford.  Canada,  railroad  station 210 

Worden,  Mont.,  population 194 

Wyo,  California.  Orland  project,  mention. ...       84 

WyonUng,  area  North  Platte  project  in 659 

Wyoming,  cooperative  work,  history 33, 

515,543^545,646 

Wyoming:  general  description 487-507 

accretions  to  reclamation  fond 754 

aUotment 754,767 

appropriation 581 

ooojMrative  work 33,543-644 

Jackson  Lake  enlargement  (tee  Index) ...     184 

UtigaUon 597 

net  Investment 754,757-764 

principal  current  contracts 622 

purchases  of  rights  and  property 616 

secondary  prqfects 543-645 

Shoshone  project  (»ee  Index) 487 

Y. 

Yakima,  Wash.,  DOTNilatlon 444 

Yakima  County,  wash.,  mention 444 

Yakima  project.  Wash 7,444-486 

allotments 446,486,757,759 

appropriations 581 

area  and  project  units 447,660 

areas  irrigated  and  cropped 14,681-695 

canals,  capacity  and  mileage 656 

construction  durin?  year 6, 455, 463, 474 
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